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These powerful -guns are nearly 50 feet long ; weigh 61^6 tons ; and fire a 926-pound shell with a velocity of 2625 feet a second. They can pierce 12 inches of Krupp steel at 5,000 yards. 

The 13.4-inch Bow Guns of the Battleship " Brennus." 




Displacement, 12,750 tons : Speed, 18 knots ; Coal, 1,150 tons ; 60 tons oil. Armor : Belt. 12 to 9 inches ; decks, 2J4 and 1% inches ; sides, 5 to 3 inches ; turrets, 10 to 13 inches ; secondary turrets, 10 to 
5 inches. Armament : Four 45-caliber 12-inch ; ten 45-caliber 6.4-inch ; eight 4-inch ; twenty-two email guns. Torpedo tabes, 4. Complement, 615. 

Battleship "Suffren." 

IV.— THE FRENCH N£VY OF TO-DAY.— [See page 187.} 
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THE REBUILDING OF THE QUEBEC BRIDGE. 

In view of the widespread regret which was ex- 
pressed at the fall of the Quebec bridge, the decision 
of the Canadian government to undertake the rebuild- 
ing of this monumental structure will cause general 
satisfaction. Following the report of the Royal Com- 
mission of Engineers, another body known as the Par- 
liamentary Committee, which was appointed to look 
into the financial and political aspects of the situation, 
reported in favor of reconstruction. At its last ses- 
sion, it was decided by the Canadian government to 
assume all the assets and liabilities of the Quebec 
Bridge and Railroad Company, and proceed with the 
work of rebuilding. 

It is safe to say that, outside of the foundations and 
masonry piers, no part of the old structure will e{tter 
into the new bridge. The cantilever which fell is 
to-day a mass of broken and badly-twisted steel. The 
other half of the bridge waB so far advanced at the 
time of the disaster, that the whole of the mater/al 
had been manufactured at the shops, and the greater 
part of it stored at or near the site. It is not likely 
that any of this material, amounting probably to about 
20,000 tons, can be used. It is rumored that the work 
of designing and rebuilding will be placed in the 
hands of three leading bridge engineers, representing 
Canada, the United States, and Great Britain. Whether 
this be so or not, it will be a matter of great interest 
to observe how far, both in the outline and details of 
the new design, the lessons of the great disaster have 
been incorporated. 



IMPROVED BAILS BY THE DRY-BLAST SYSTEM. 
During the investigation of the methods of steel-rail 
manufacture which followed the frequent breakages of 
poor rails throughout the country, it was pointed out 
that one of the causes of imperfect ingots and rails 
was the moisture in the furnace air-blast. In the 
course of the discussion it was suggested that ingots 
of a better quality, free from pitmarks and blowholes, 
could be secured if dry air were used at the furnaces. 
Not long ago, the Illinois Steel Company, which has 
adopted the dry-blast system, turned out an order for 
100-pound rails for the Lake Shore and Michigan 
Southern Railroad. The advantages of maintaining a 
constant and small degree of moisture in the blast 
were shown in the ingots, which, after being sawn in 
two longitudinally, were found to be comparatively 
free from pitmarks and showed marked solidity 
throughout. Surface blowholes were visible only at 
the top of the ingot, and what blowholes existed in the 
body of the ingot were free from surface oxidation. 
The improved ingots secure two great advantages in 
the process of rolling: a more uniform grade of steel 
being obtained in the finished rail, and the amount of 
cropping required being considerably less, under the 
same specifications, than that which is necessary when 
the ordinary air-blast is used. 



PROGRESS IN THE GAS-DRIVEN SHIP PROBLEM. 
Recent advices from Great Britain speak in opti- 
mistic terms of the results which have been obtained 
on the Clyde by the Beardmore Company, a powerful 
corporation which is investigating with great thor- 
oughness the problem of driving ships by the pro- 
ducer-gas engine. As part of its experimental work it 
has installed a modified 500-horse-power Capitaine 
producer-gas engine and auxiliary plant in the obso- 



lete warship "Rattler," a vessel of 715 tons displace- 
ment. The engine is of the vertical type, with five 
cylinders working on the Otto cycle. It iB noteworthy 
that the gas-producing plant is arranged to work with 
bituminous coal. The gas is cooled and cleaned by 
passing it through a scrubber, and is drawn off by 
the engine in proportion to the work that is being 
done. The exhaust gases are utilized in a boiler for 
raising the steam necessary in the operation of the 
producer. Power is transmitted to the propeller shaft 
through a special type of hydraulic clutch, the speed 
of the engine, when it is disconnected, being con- 
trolled by a suitable governor. For reversing, the 
power is transmitted to the propeller shaft through 
a train of wheels operating in combination with the 
clutch. The economy of weight in this installation is 
shown by the fact that whereas the original steam 
machinery weighed 150 tons, the complete gas-producer 
plant with its auxiliaries weighs in the total only 94 
tons. During a series of trials the vessel covered 31 
miles at a speed which, after tide corrections had been 
made, worked out at 12.8 knots per hour. The coal 
consumption, as compared with that of a steam engine 
of the same power, showed an economy of fifty per 
cent. We understand that the next experimental en- 
gines will be of 1,000 horse-power. 

■ — c » i m — 

MORE POWERFUL EXPRESS LOCOMOTIVES. 
The continued increase in the weight of express 
passenger trains, and the consequent demand for 
locomotives of greater hauling power, have been 
met by locomotive builders in the production of 
express locomotives of a weight and power consider- 
ably greater than are to be found in the railroad sys- 
tems of Europe. The limit of hauling power is deter- 
mined by the load which can be carried upon the 
driving wheels, and this, in the case of the heaviest 
express locomotives, had been increased to the high 
figure of about 90 tons. The maximum number of 
driving wheels among which such a load can be dis- 
tributed under the present type of locomotives is six. 
Any larger number of drivers would involve too rigid 
a wheel base. Designers are, therefore, confronted in 
passenger service with the same difficult conditions 
which, in freight service, led to the introduction of the 
Mallet system, in which the total load on the drivers 
can be greatly increased without increasing the maxi- 
mum loading on any single pair of wheels. Designs 
have lately been drawn for an express passenger en- 
gine to be built on the Mallet system, in which the 
total weight on the driving wheels will be nearly 120 
tons, distributed among eight 73-inch driving wheels. 
Four of these are placed beneath the firebox of the 
locomotive, and are driven by two' high-pressure cylin- 
ders; the other four are carried in a forward truck, 
and driven by a pair of low-pressure cylinders. It will 
thus be seen that the introduction of this type for 
fast passenger service has increased the adhesive 
weight over thirty per cent. If the new type satis- 
fies the various other requirements of an express 
locomotive, this departure will mark one of the most 
important advances yet made in the express service 
of this country. The greater hauling power may be 
used either in the acceleration of existing trains, or 
in the increase of the number of cars hauled. Many 
trains which are now run in two sections may be 
made up as a single train, a change which will afford 
much-needed relief on heavily congested lines. 



FUTURE SPEED OF CRUISERS. 
The transatlantic speed of the "Indomitable" on her 
return trip from Quebec, which is stated officially to 
have been 24.8 knots from land to land, and 25.13 
knots for three consecutive days of ocean steaming, 
has set a mark which is certain to have a powerful 
influence upon the design of future warships. Had 
this speed been shown by a cruiser scout crammed 
with coal, boilers, and machinery, and armed with 
only a few light rapid-fire guns, the speed, though 
notable in itself, would have exercised no controlling 
influence on fighting-ship design; but when we bear 
in mind that the ship which made this 25-knot run 
carried from 7 to 10 inches of Krupp armor and 
mounted eight of the most powerful 12-inch guns 
afloat, the speed takes on tremendous significance. 
The presence of the "Indomitable" on the high seas 
has upset all existing calculations as to the value of 
the armored cruiser, just as the appearance of the 
armored cruiser in its day relegated the protected 
cruiser to a subordinate position, and ultimately to 
the scrap heap. For it is certain that a single "In- 
domitable," able to carry its 12-inch guns for such 
great distances at such high speed, could catch and 
destroy the most powerful existing armored cruisers 
of the day. For the future, 25 knots must be the mark 
of all the warships which, by virtue of their carrying 
medium armor, will belong to the armored-cruiser 
ciass. One effect of this will be to increase enormously 
the cost of the cruiser and, to no little degree, her 
size. In fact, the "Indomitable" has raised the cost 
of cruiser construction, as the "Dreadnought" did that 
of the battleships. 



THE MAKING OF AEROPLANE HISTORY. 

Hardly had Delagrange made record flights of 29 
minutes and 54 4/5 seconds on September 5 and 31 
minutes on September 7, when Orville Wright outdid 
him. In four of the most daring aeroplane flights 
of our time, Mr. Wright gave not only a wonderful 
exhibition of personal skill in handling a sensitive 
aerial craft, but also considerable assurance that the 
day of the military scouting aeroplane is not far off. 
On September 9 he flew for 57% minutes in the morn- 
ing and 1 hour and 2% minutes in the afternoon, con- 
cluding his day of records by making a flight lasting 
6 minutes and 26 seconds with Lieut. Lahm on board. 
On September 10 he made a flight lasting 65 minutes 
and 52 seconds in a 12 : mile wind; and on September 
11 he remained in the air 1 hour, 10 minutes and 32 
seconds at a height of 200 feet, alighting only because 
of increasing darkness. During all these flights the 
machine responded admirably to the touch of Mr. 
Wright. 

In the face of these remarkable achievements, Mr. 
Wilbur Wright's flights in France, startling though 
they would have been only a few months ago, seem 
completely eclipsed. Yet on September 5 he flew for 
19% minutes at an average speed of 37 miles in a four- 
mile wind, which is his best performance in France. 

That either of the Wright brothers can fulfill the 
government's requirements seems indisputable in the 
face of these historic flights. 



DOUBTFUL CASES OF RADIOACTIVITY. 

Recently Cosmos published an article on "the 
radioactivity of leaves of conifers," in which allusion 
was made to the experiments of Dr. Russel, who ob- 
tained in total darkness impressions on photographic 
plates placed near or in contact with various parts of 
conifers. Dr. Russel has since obtained similar im- 
pressions from leaves, flowers, seeds, stem's, and tubers 
of many plants. No effect, however, is produced by 
starch, cellulose, gum, sugar, pith, or pollen. The 
exposure varies from a few minutes to more than 18 
hours. The action is accelerated by heat but the 
temperature should not exceed 130 deg. F. As mois- 
ture injures the gelatine film, the leaves, etc., should 
be partially dried by laying them between sheets of 
blotting paper and subjecting them to a pressure of 
from 5 to 25 ounces per square inch. This method has 
the advantage of furnishing two images, one taken 
from the dried leaf and the other from the blotting 
paper impregnated with the expressed sap, which also 
possesses power to affect the photographic plate. 

Most leaves give well-marked images, the strongest 
being produced by leaves full of sap. Complete desic- 
cation greatly diminishes or entirely destroys the 
effect. The action is distributed- irregularly over the 
surface of the leaf. Faint impressions have been ob- 
tained from leaves that had been pressed between blot- 
ting paper for three years. In such cases the effect is 
increased by moistening the dried leaf. An incision 
made in a dried leaf shows very conspicuously in the 
image, as if a peculiarly active emanation had flowed 
from the cut edges. 

Petals of various flowers also produce strong im- 
pressions. They should be partially dried between 
blotting paper, which gives a second image, as in the 
case of leaves. The color of the petal has no influence 
on the result. White and red rose leaves, yellow, blue 
and purple petals of pansies, appear to possess equal 
powers of impressing the plate. Petals appear to be 
more active than leaves of the same plant. 

The pistils and stamens of several plants produce 
strong impressions but the extracted pollen exerts no 
appreciable action. 

The cotyledons of beans are inactive, both before 
and after germination. The plumule and radicle, on 
the contrary, become active when they have grown 
about an inch. The outer coat of the skin is inactive 
but the inner coat strongly affects the photographic 
plate. The expressed juice of young bean plants about 
7 inches high is very active. Grains of wheat become 
active after remaining two days in moist sand. It 
appears probable that the sap of young plants of all 
grains, even when they have sprouted and grown in 
complete darkness, possesses great activity. Similar 
results have been obtained with acorns, almonds, peas, 
and various nuts. The oil of nuts, however, becomes 
very active on oxidation. Paper saturated with the 
oil by pressure and exposed to the air soon acquires a 
marked power to impress photographic plates. Oil 
extracted from nuts with ether is also very active.' 
Castor oil, on the contrary, remains inactive after 
months of exposure to the air. 

In bulbs, the fleshy parts are active but the nucleus 
is inactive until it has begun to grow. The expressed 
juice of potatoes is very active, that of Jerusalem arti- 
chokes slightly active. The activity of bulbs and 
tubers is destroyed by drying. 

The activity of rhizomes, or root-stocks, varies 
greatly with the species, and probably also with the 
season. It is slight in the iris and well marked in 
ferns. Roots possess considerable activity. 

The woody envelope of some fruits appears to con- 
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tain two substances," one of which is active, the Other 
not. Usually the activity is confined to the darker 
and inner layers. The concentric layers of the axis of 
the pineapple vary greatly in activity. Almond Shells 
are totally inactive. 

What is the cause of these various phenomena? 
Evidently it is not radioactivity, for the action is en- 
tirely ." prevented by the interposition of a sheet of 
glass onnlca between the object and the photographic 
plate. Dr. Russel conjectures that the effect is caused 
by hydrogen dioxide. A. solution of one part of hydro- 
gen dioxide in one million parts of water produces an 
appreciable effect on a photographic plate in 24 hours 
in darkness, even when the layer of liquid is % inch 
distant from the plate. According to Usher, Priestley 
and many other investigators, hydrogen dioxide and 
formaldehyde are the first products of the growth of 
plants. These facts explain the action of growing 
plants on the photographic plate. Furthermore, hy- 
drogen dioxide is generated by turpentine and other 
resins, which occur in many plants. The subject, how- 
ever, requires further investigation. 



A FEW FACTS ABOUT FAKES. 

BY J. T. SPKrNOER. 

About 1769 Baron Kempelen of Hungary began to 
astonish the civilized world of Europe with his chess 
player. This was apparently a figure controlled by 
mechanical <ieviees, and which was able, notwithstand- 
ing the fact that apparently no intelligence was con- 
cerned in its movements and decisions, generally to 
beat its human antagonists. The cabinet connected 
with the automaton appeared entirely too small to 
contain a hidden operator. And yet it did conceal a 
man who was an expert chess player. He was a Polish 
patriot who had lost both of his legs — perhaps in the 
recent war over Poland. This • man, Woronsky by 
name, was an expert player. With him hidden in the 
cabinet and yet really on the spot, the rest was easy. 

The career of George Psalmanazar — as he called 
himself — was one of the most astonishing on record. 
This man was born in Switzerland or France, but dur- 
ing the time of his "fame" claimed to be a native of 
the island of Formosa. He had acquired a moderate 
education, but seemed indisposed to employ himself 
in any regular occupation, ftwtead, he roamed over 
Europe, serving with the Dutch and with the German 
army. At one time he pretended to be an Irishman, 
at another an unconverted Japanese, at a .third time 
as a converted Japanese. In the last capacity he 
deceived the colonel of a British regiment at SlUys. 
The chaplain of the regiment — a man named Innes — 
however, did not seem to have been deceived. He and 
Psalmanazar proceeded to England, and there began 
a marvelous career. Psalmanazar '• masqueraded as a 
genuine native of Formosa converted to Christianity. 
The clergy received him with open an$s. He had an 
interview with the Archbishop of Canterbury, who, 
however, was unable to understand bis Latin. But 
then, who Would expect a Forme-sap to speak Latin 
with perfection? He published an inTented Formosan 
alphabet, together with forged examples of the native 
language, accompanying them with translations. The 
Bishop of London seems to have believed implicitly 
in his claim to know the language of Formosa, for he 
employed Psalmanazar to translate the Church cate- 
chism into it. He was sent to the University of Ox- 
ford to finish his education. There he is said to have 
employed his waking hours in an idle way, but to have 
left a candle burning while he slept to bear witness 
of his zeal in scholastic pursuits. He wrote a treatise 
upon Formosa in Latin. When this was translated 
into English, it had a very large success. ' To cor- 
roborate his claim of being a native Formosan, he 
would eat r a w Tneal, roots, and Lerbs. He was lionized, 
and was immensely successful. Although he carried 
on the deception with the greatest ingenuity, deceiving 
great and small, he tripped at last. In .an unwary 
moment he joined with someone in exploiting a "white 
Formosan ware." This led to his downfall. Detection 
being imminent, he confessed. This is ne account. 
Another has it that he became conscience-stricken, and 
voluntarily withdrew from the public gaze. 

A self-educated "man of humble origin of the name 
of Vrain Lucas, ignorant of both Greek and Latin, be- 
came the prepetrator of a fraud involving the prepara- 
tion Of 27,000-odd forged documents, many of them 
purporting to be letters written by celebrated his- 
torical personages. Although written in French, they 
purported to be letters from Sappho, Thales, Dante, 
Petrarch, Julius Cesar, Alexander the Great, St. Luke, 
Shakespeare, lamtrus, Newton, Pascal, Cleopatra, and 
others. M. Chasles, the great mathematician, was ap- 
parently ready to believe that all the ancients were 
proficient in this language, for he was completely 
fooled by Lucas. In 1867, among other documents 
Lucas communicated to the Acadfemie through Chasles 
two letters and four notes purporting to hare 
heen Written hy the. celebrated French mathema- 
tician and thinker, Blaise Pascal (1623-1662). If 
these letters had been genuine, they would have 
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proved him to have anticipated Newton (1642- 
1727) in his great discovery of the law of 
gravitation. Chasles was attacked, but stood his 
ground, even producing other letters to bear him out — 
from Pascal to the boy Newton. The discussion lasted 
for two years. In 1869, the Academie made an official 
declaration in favor of the genuineness of the letters. 
France went wild. The people in the street cheered 
the name of Pascal. But shortly afterward an official 
of the Observatory pointed out that sixteen of the 
Pascal letters were to be found in Saverien's "History 
of Modern Philosophers," which had appeared a cen- 
tury before. But M. Chasles claimed that Saverien 
had used them without acknowledging his source. 
And so it went. But Le Verrier demolished the whole 
fabric of the fraud. Lucas was finally brought to 
trial, convicted, and sent to prison for two years. He 
had realized, however, about $30,000 from his activi- 
ties. 

Simonides was a past master in the art of literary 
forgery. His performances belong to approximately the 
same period, but were accomplished on different soil. 
His greatest achievement was the forgery of a history 
of ancient Egypt written in Greek by Uranios. This he 
proposed to sell to the Germans for a greet sum. In 
order to understand just what a marvelous piece of 
work he produced, it will be necessary to understand 
some of the difficulties. He undertook to produce a 
palimpsest — that is, an old parchment manuscript 
which has been used again for a more modern work. 
He took a manuscript of about the twelfth century, 
and wrote his history on the same parchment. As 
this new writing was to masquerade as the older, he 
had to avoid getting a single line of the new upon 
any part of the old. This required wonderful care, 
as there was really but very little space. In addition, 
he had to . make the Greek letters he used agree with 
the style of the century they were supposed to repre- 
sent. Qf course, the history itself and the charac- 
ter of the language had to correspond with the sup- 
posed period of composition. As Prof. Max Muller 
tells us, he followed Bunsen's "Egypt" and Lepsius's 
"Chronology." And so the finished fraud captivated 
Lepsius, great scholar that he was, for the dates were 
all correct, that was plain to be seen! However, the 
manuscript had to undergo a very searching investi- 
gation, which included chemical and microscopic tests. 
Dindorf, the great classical editor, was to edit it for 
publication, and the Clarendon Press of Oxford was to 
publish first specimens. In fact, the fraud had almost 
been accomplished, when unfavorable news began to 
be received in Germany— probably accounts of Si- 
monides's previous doings. At any rate, a reexamina- 
tion was made, and inconsistencies in connection with 
the Greek letter M were found. In addition, a single 
"passage was discovered where the supposed older ink 
was in reality seen to have run across the twelfth 
century writing. This was conclusive. 

One of the most astonishing examples of genius de- 
voting itself to forgery was that of the Italian Bas- 
tianini. Born in 1830 in the midst of abject poverty, 
he had, properly speaking, no systematic education, 
either literary or artistic. But he had real genius. 
An antiquarian of the name of Freppa employed him 
for two francs per day to produce "antiques" which 
might be sold at a good profit. So this became Bas- 
tianini's life-work — the production of forgeries. One of 
his most celebrated works is the bust of Savonarola. 
Persuaded that here was- a real fifteenth century bust, 
two public-spirited gentlemen collected 10,000 francs, 
and purchased it from Freppa to prevent its sale and 
exportation. One critic, DuprS, declared that he must 
assign it to Michelangelo for its force and to Robbia 
for th.e exquisiteness of its treatment, regarding it as 
a wonderfully beautiful work of art. Sir Frederick 
Leightbn, the noted English painter, having re- 
ceived a photograph, placed it, "like a sacred 
image, at the head of his bed." It is said that 
the Grand-duchess Marie of Russia and Lippart seri- 
ousjy thought of building a temple to house this won- 
derfttl bit of art. But, notwithstanding the plaudits of 
those who "knew," the bust was a fake. Rumors 
having become current that the piece of terra cotta 
was not what it purported to be, one of the purchasers 
abruptly demanded of Bastianini one day at his work- 
shop whether he was the creator of the bust. And he 
admitted that he was. But this was not the only great 
"success" of Bastianini-. A terra-cotta bust of Bene- 
vieni, a sixteenth-century poet of Florence, was re- 
garded as a contemporary work of art, and purchased 
by the Louvre for 13,000 francs, and installed in a 
room containing work of Michelangelo himself. But 
it was a fake for all that. 

In the late nineties an English magazine was founded 
with the avowed object of printing true tales of ad- 
venture and the like. One day a man calling him- 
self Louis de Rougemont handed a letter of 
introduction from a member of Parliament to 
the editor. The stranger told a harrowing tale 
of a life spent In Australia with cannibals in 
an unexplored region of that continent. Rouge- 
mont was proof against the most merciless cross-ex- 
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amination. He never contradicted himself. His narra- 
tive was taken down in shorthand, and published 
serially in the magazine. The editor introduced 
Rougemont to scientists, confident that the experiences 
of the man were of Value to geography and anthro- 
pology. Two eminent geographical experts heard his 
story; tested it from their wide and accurate knowl- 
edge, and risked their reputations by giving it full 
credit. They too were of opinion that it contained 
matter of especial importance to science. The British 
Association for the Advancement of Science began to 
be officially interested. Arrangements were entered 
into for the appearance of the hero before it at the 
Bristol meeting. 

Rougemont told a truly staggering tale. He 
enriched it with lively details of a fight with an 
octopus, of a wreck from which he was saved by a 
swimming dog to whose tail he clung, of an island on 
which he landed and where he lived on turtle meat 
and rodfl on turtles as if they were horses, of a visit 
of four starving blacks, one of whom, a woman, he 
married and to whom he even dedicated his astonishing 
narrative, and of his leaving the island to become 
the ruler of an Australian cannibal tribe for thirty 
years. 

Long before the magazine had completed the story, 
Rougemont was found to be a faker. His biography 
was fiction. He had, however, deceived for a consider- 
able time a great mass of people, many of whom knew 
Australia, and some of whom were experts in the 
branches of knowledge having to do with the alleged 
facts. 

The Louvre in Paris is both the largest and the 
finest collection of examples of art that exists any- 
where in the world. And yet this great museum of 
art has been made within recent years the 
victim of a striking piece of forgery. There was sub- 
mitted to its inspection ahd approval a wonderful ex- 
ample of the goldsmith's art. This was claimed to be 
the tiara of Saitapharnes, and to have been dug up 
in southern ; Russia, The Louvre paid £4,000 for the 
headpiece. Henri JRochefort, the noted editor of L'ln- 
transigeant, branded the headpiece as a forgery. It 
is possible that he did not act entirely independently, 
although he was an expert in art matters. To support 
the allegation of fraud, there was brought to Paris a 
certain M. Koukhomovski, a goldsmith of Odessa. 
Arrived in Paris, he demonstrated that he could indeed 
execute work the equal of the tiara. The upshot of it 
all seems to be that the tiara was partly genuine, but 
otherwise to have been the work of the accomplished 
M. Koukhomovski, 
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THE CUBEENT SUPPLEMENT. 
A new system of ship construction has been devised 
by J. W. Isherwood, which gives a freight-carrying 
vessel greater capacity than has been possible under 
the old construction. The system is painstakingly de- 
scribed and illustrated by the English correspondent 
of the Scientific Amebican in the current Supplement, 
No. 1707. Dr. Louis Bell reviews recent American 
work in power transmission. A. Troller contributes 
an article on the Armengaud system of electrical 
vision at a distance. Our Berlin correspondent de- 
scribes an air-driven typewriter. The dredging equip- 
ment on the Panama Canal is a subject discussed by 
F. B. Maltby. A new type of automobile road-roller 
is described and illustrated by the Paris correspondent 
of the Scientific American. How Prof. Onnes of Ley- 
den liquefied helium is excellently set forth by Francis 
Hyndman. Prof. D. Finlayson," the well-known Eng- 
lish agricultural authority, writes on barley and its 
cultivation. "What is the good of astronomy?" is no 
doubt a question which the layman frequently asks 
himself. That question Is very fully answered by 
Prof. Harold Jacoby. The Commissioner of Fisheries" 
contributes a simply-worded article on the transplant- 
ing of fish. 

■ « in » 

THE MOBEHOUSE COMET OBSEEVED. 

The new comet discovered upon a photograph ic plate 
by Mr. Morehouse at the Yerkes Observatory on Sep- 
tember 1 has been observed visually with the 10-inch 
refractor at Smith Observatory by.W. R. Brooks. On 
September 5, 14h. 20m. standard mean time, the posi- 
tion of the comet was right ascension 3 hours 20 min- 
utes; declination north, 68 deg. 30 min. On September 
7, 15 hours 30 minutes, the comet's position was R. A. 
3 hours 00 minutes; declination north, 69 deg. 30 
min. -^tfc. 

The discovery nihtce on September 1, 361 G. M. T., 
was R. A. 3 hours 20 min.; declination north, 66 deg. 
15 min. These several places show a slow motion 
of the comet in a northwest direction. 

The comet is visible in a small telescope, being an 
easy object in the 3-inch finder of the equatorial, and 
promises to become an interesting object as it comes 
nearer. 

The comet is now just under the back of Cassiopeia's 
Chair, and being circumpolar is observable all night 
when the moon is absent. 
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RECONSTRUCTION OF THE BALTIMORE & OHIO BRIDGE 
OVER THE SUSQUEHANNA RIVER. 

BY DAT ALLEN WILLS*. 

The great development which has taken place during 
the past decade- in the freight and passenger business 
of the leading railroads has made it incumbent upon 
them to undertake works of reconstruction and en- 
largement often upon a truly enormous scale. It has 
been no unusual occurrence, of late years, for a lead- 
ing trunk road to spend from fifteen to thirty million 
dollars merely upon the improvement of its existing 
roadbed and structures. This work includes the re- 
location of the lines for the purpose of reducing grades 
and cutting out curvature; the rebuilding of roadbed 
structures; and the entire reconstruction of bridges. 
This last work, particularly where broad and deep 
rivers are spanned, is very costly, and especially so 
in cases where the existing bridge makes provision 
for only a single track, since then it becomes neces- 
sary, not merely to build a bridge of greater weight 



bents resting on masonry pedestals, the superstructure, 
consisting of plate girders of a span of 30 feet. The 
crossing of the easterly channel is spanned by a deck 
truss in which the tracks are carried above the upper 
chord. That portion of the river between the westerly 
channel and the westerly abutment in the old bridge is 
spanned by four long deck trusses. 

In the reconstruction of the bridge it was decided 
to discard the old structure altogether, and build an 
entirely new bridge throughout the whole length of 
the crossing. The magnitude of this work ■ will be 
appreciated when we state that in the whole 7,000 feet 
of bridgework there will be no less than 20,000 tons 
of steel. The difficulty of the work is increased by the 
fact that not only is the bridge to be made of more 
than double the capacity, providing for two tracks in 
place of one, and enabling these tracks to carry loads 
far in excess of those for which the old bridge was 
designed, but this 20,000 tons of steel must be assem- 
bled, hoisted into place, and riveted together, without 



and spanned by four lines of deep plate girders. 
The great span over the westward navigable chan- 
nel will have a clear length between end pins of 
5?0 feet, and another span of the same length will be 
thrown across the east channel between Watkins 
Island and the east approach. v The truss over the 
western channel will be a deck truss, that is to say, 
the tracks will be laid through the truss at the level 
of the lower chords. The truss over the easterly chan- 
nel will be a deck truss with the tracks laid upon a 
floor system resting upon the. upper floors. The dis- 
tance between the westerly piers of the westerly chan- 
nel truss and the west , approach will be spanned by 
four deck trusses, each. 480 feet In length. There will 
be a clear height of navigation of 90 feet between 
the under side of the westerly channel span and the 
water. 

Ordinarily, the depth of water in the west channel 
ranges from 20 to 25 feet, while the depth in the east 
channel reaches, in some places, 55 feet. These depths, 




General View of the Bridge. 



View Showing Old Bridge and New Concrete Piers. 
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The Traveler Used in Erecting the Trusses. The Traveler and Falsework. 

REC0S8TROTJTI0R 0* THE BALTIMORE * OHIO BRIDGE OVER THE SUSQUEHANNA RIVER 



Temporary Falsework Pier Supporting Ends of Two 
Plate Girders. 



and strength to accommodate heavier locoinotiYEea and 
rolling stock, but the tracks have tp, be at teast dou,-- 
bled, with a corresponding increase in the, labor and 
materials entering into the new bridge. 

The accompanying illustrations . represent the recon- 
struction of one of the longest and most important 
railroad bridges in the country — the crossing of the 
Susquehanna River by the Baltimore & Ohio Railroad. 
The river, at this point, calls for a bridge of about 
7,000 feet total length, which, indeed, is the length of 
the old single-track bridge measured from abutment 
to abutment. In the center of the river is an island 
or shoal known as Watkins Island, which is dry 
throughout the greater part of the year, but is usually 
submerged during periods of high water. The chan- 
nels on each side of Watkins Island are spanned by 
truss bridges. The west channel structure is a through 
truss, and that on the east channel a deck truss. 
The approaches and that portion of the crossing which 
extends across Watkins Island are carried upon steel 



any interference with the heavy traffic which passes 
daily ever this road. 

la the reconstruction of the plate girder viaduct 
portion of the bridge on Watkins Island and in the 
approaches it was. decided to substitute concrete piera 
fer the Old steel trestle work and t» greatly enlarge 
the spans, using 90-foot girders in plaee of the old gir- 
ders of 30 feet span. In doing this work new concrete 
piers were built beneath every third span, their loca- 
tion falling, therefore, clear of the existing steel bents. 
The top of the piers falls considerably short of the 
base of the old girders, the increased clearance being 
necessary to accommodate the greater depth of the 90- 
foot plate girders of the new structure. 

Of course, the most important and difficult part of 
the work is the reconstruction of the through steel 
trusses 520 feet in length across the deep water chan- 
nel. The falsework for carrying these trusses during 
construction consists of temporary timber piers, rest- 
ing on piling driven into the bed of the channel, 



however, are liable to be increased in the flood season 
by from 20 to 25 feet. In some parts of the crossing it 
has been necessary to go down a distance of 80 feet 
to reach the rock bed; while in the east channel the 
rock is over 100 feet below the surface of the water 
when the river is at flood. 

Fully three years must pass before the bridge is 
ready for service. When it is completed it will rank 
as one of the notable bridges of the world. 

The Susquehanna Bridge is one- of a series which is 
being erected as part of the reconstruction of portions 
of the Baltimore & Ohio system, and in this work are 
included several stone arch bridges which are notable 
for their massive proportions, ranking in this respect 
with some of the famous masonry bridges of Europe. 
The conception and carrying out of the new bridge is 
due to Mr. D. D. Carothers, chief engineer of the Bal- 
timore & Ohio system. Mr. A. M. Kinsman, bridge 
engineer of the road, is in charge, with Mr. J. T. Wil- 
son as supervisor. 
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THE COLLINS SYSTEM OF LONG-DISTANCE WIRELESS 
TELEPHONY. 

The longest distance wireless telephone tests yet 
made on this side of the Atlantic have just heen com- 
pleted between Newark, N. J., and Philadelphia, Pa., 
a distance of eighty-one miles, as wireless waves 
travel. 

The system by which this has been accomplished is 
due to A. Frederick Collins, a pioneer in the wire- 
less telephone field. The first of his series of tests 
took place between his laboratory in Newark, where he 
has a high-power sending station, and the Singer 
Building in New York city, about twelve miles away, 
on the night of July 9, when spoken words were clearly 
and loudly transmitted across the intervening space. 
The following day the distance was increased to thirty- 
five miles, when the receiving station was located at 
Mr. Collins's country home at Congers, N. Y., and then, 
amplifying the power of the sending station and bring- 
ing the instruments into sharp resonance, the Newark- 
Philadelphia tests were made the following Tuesday at 
midnight, from the top of the Land Title Building. 

This system of wireless telephony is the culmina- 
tion of work begun by the inventor in 1899, and in 
its modified and present form it consists of an ap- 
paratus for generating continuous oscillations and an 
instrument for reconverting the received oscillations 
into audible, articulate speech. For the overland tests 
the initial energy employed was a direct current at 
500 volts furnished by the Newark Public Service Cor- 
poration. This was increas- 
ed to 5,000 volts by a direct- 
connected motor - generator 
set, the dynamo of which 
was especially designed by 
Mr. Collins to stand high- 
potential strains. 

The latter current was 
used to energize a self-regu- 
lating arc lamp having re- 
volving electrodes instead of 
the usual induction coil em- 
ployed in spark telegraphy. 
A blow-out magnet was ad- 
justed at right angles to the 
oscillation arc, and one of 
the ends of the magnet was 
placed in series with the 
positive wire, and the other 
coil in circuit with the nega- 
tive wire. This magnet 
fixes the arc in the best posi- 
tion; besides the coils serve 
to choke back the oscilla- 
tions from the high-tension 
generator. Across the 500- 

volt direct-current circuit, the terminals of a small 
transformer coil are shunted, but a condenser is in- 
terposed to check the high-voltage direct current from 
flowing through it. The primary of the transformer 
is connected in series with a source of current de- 
veloping 25 volts direct currentQind a telephone trans- 
mitter. 

From the opposite sides of the arc the oscillation 
circuit leads off, and is completed by a battery of 
glass plate condensers on either side of the tuning in- 
duction coil. The choking effect of the induction coil 



causes the potential difference of the oscillations to 
be greatest on either side of the coil. Hence the aerial 
and ground wires are placed on opposite sides of the 
coil at the point Where resonance is a maximum. An 
auto-transformer' in the aerial serves further to step- 
up the potential to 100,000 volts or more of the oscil- 




Ttae Thermo-Electric Detector Taken Apart. 

lations surging through it. Not the least important, 
though a subsidiary piece of apparatus, is the reson- 
ance tube devised by Mr. Collins for the instant visual 
determination of the proper values of induction and 
capacity of the closed circuit, as well as when this 
latter circuit is in tune with the aerial wire system. 
The device consists of an exhausted glass tube 13 
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The Elements of the Collins Wireless Telephone System and Their Electrical 
Relation to One Another. 



inches in length and 1% inches in diameter. Sealed 
in the ends are platinum wires 1/16 -inch in diameter, . 
and these extend longitudinally through the center of 
the tube until the ends almost touch each other. The 
outside terminals are connected in shunt with the 
induction coil. Now, when the first feeble oscillations 
begin to surge in the closed circuit, one or the other 
will glow, or both of the free ends of the inclosed 
wires will glow, depending on the oscillatory nature 
of the current. As the current strength of the oscilla- 
tions increases the glow-light extends farther and far- 



ther toward the ends of the tube, but always keeping 
close to the oppositely-disposed wires. 

The length of the glow on the wires is proportional 
to the current strength, and thus the tube may also 
be used as a measuring apparatus instead of the mil- 
ammeter usually employed. The characteristics of the 
oscillations can also be easily observed ; for if they 
are positive the light will appear almost wholly on the 
end of one of the wires, and if the current is reversed, 
on the opposite end; while if the current is oscillating 
with equal electro-motive forces, the light will have 
the same degree of intensity on both wires. By means 
of a revolving mirror the oscillations may be segre- 
gated, and it is then easy to see whether they are 
periodic or continuous, and if the latter, to analyze 
the wave form of the spoken words. 

The receptor comprises a thermo-electric detector 
of Mr. Collins's invention, the fuller details of which 
it is inadvisable to give out at the present time. It 
may be said, however, that the principles upon which 
it is based are entirely different from the numerous 
other detectors that have made their appearance since 
the origirial form- of the Branly coherer. Roughly, the 
detector in question consists of two exceedingly fine 
wires of different metals crossed at right angles and 
forming a couple, somewhat on the order of a Boys 
radio-micrometer, the conduction losses, however, ex- 
ceeding the radiation losses. Under the junction of 
these wires is placed a resistance wire, which is heated 
by the currents surging in the aerial wire system. The 
detector is sensitive to oscil- 
• lations of 1/5000 of an erg, 
and is especially well adapt- 
ed to the reception of ar- 
ticulate speech. A variable 
electrolytic resistance is used 
to modify the current, while 
the tuning inductance and 
condensers are very much 
the same as in other wire- 
less systems. 

The highest degree of 
tuning is obtained by means 
of a thermo-galvanometer. 
This instrument comprises 
a single loop of silver wire 
suspended between the poles 
of a permanent magnet. 
The lower ends of the loop 
are connected . with a bis- 
muth-antimony thermo- 
couple, which is heated by 
a fine filament of high speci- 
fic resistance, through which 
filament the oscillating cur- 
rent passes, very much as 
in the detector just described. One end of the heater 
is connected with the frame of the instrument, in 
order to avoid electrostatic stress: The heat gener- 
ated by the passage of the oscillations through the re- 
sistance falls on the thermo-junction, and the result- 
ing electromotive force applied to the ends of the 
silver loop causes it to turn in the magnet field. 

In the Newark-New York tests the aerial wire at the 
sending station had a length of 250 feet, and was 
formed of four radiating phosphor-bronze wires, mak- 
ing a total of 1,000 feet of wire. At the Singer Build- 
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ing the receiving station was located on the twenty- 
fifth floor, and from the receptor an aluminium wire 
passed, through a window and followed the perpen- 
dicular wall to the forty-first story, where it passed 
through a porcelain hushing, whfch was suspended at 
the end of an arm projecting five feet from the cornice 
of the building. The upper end of the antenna was 
likewise swung away from the top of the flagstaff, 612 
feet above the street level, by means of. a highly insu- 
lated arm, and the wire was thus kept free from the 
building. 

The receptor was grounded to the water pipe. In the 
Newark-Congers experiments the aerial consisted of 
1,000 feet of aluminium wire held in the air by three 
kites which were connected in tandem. The same 
aerial was elevated from the top of the Land Title 
Building in Philadelphia. Hence in every case there 
was practically a clear visual line between the sending 
and the receiving instruments. 

♦ < • ■ ♦ 

PUBLIC SERVICE CAB FENDEB AND WHEEL GTTABD 

TESTS. 
The Public Service Commission for the first district 
of the State of New York will hold a car-fender and 
wheel-guard test on October 20, 1908, at Wilmerding, 
Pittsburg, Pa. Generally, the tests will consist in 
picking up or removing from the track three sizes and 
weights of dummies placed in various positions in 
front of the car, approaching them at two different 
speeds. The fenders will be attached to both double 
and single-truck cars. To conform with the street 
conditions within New York city, two different kinds 
of pavement will be imitated on the track roadbed. 
The three dummies will represent, respectively, a man, 
a youth, and a child. The first will be about 5 feet 9 
inches in height, and weigh 170 pounds; the second 
about 5 feet 3 inches in height, and weigh 120 pounds; 
and the third about 4 feet 6 inches in height, and 
weigh 50 pounds. The dummies 
will be placed on each type of pave- 
ment, not more than 30 feet from 
the end of such pavement nearest 
the approaching car. .The two 
speeds at which the test will be 
made will be six and fifteen miles 
per hour. The speed at which the 
car moves will be determined by a 
speedometer. 

The portion of the track prepared 
for the test will be about 200 feet 
long, consisting of 100 feet to rep- 
resent asphalt or macadam surface; 
and 100 feet of cobble pavement. 

The positions in which the dum- 
mies will be placed for the test are 
as follows: 

Test No. 1. Dummy placed in 
an upright position on the track, 
with its back toward the car. 

Test No. 2. Dummy placed in 
an upright position on the track, 
facing the car. 

Test No. 3. Dummy placed in 
an upright position on the track, with its side toward 
the car. 

Test No. 4. Dummy lying on the track, with its 
side toward the car (transversely). 

Test No. 5. Dummy lying on its side, with arms 
extended toward the car. 

Test No. 6. Dummy lying somewhat diagonally on 
the track, with its feet toward the car. 

Test No. 7. Dummy lying on its back with its head 
toward the car. 

Test No. 8. Dummy lying on its back with its feet 
toward the car. 

Test No. 9. Dummy lying along the rail, with its 
head and one arm extended toward the car. 

Test No. 10. After the fender or wheel-guard has 
passed satisfactorily all the tests made for the pur- 
pose of determining its life-saving qualities, it will 
then be subjected to a test to determine its ability to 
pass over obstacles or obstructions in the roadbed, by 
running it against boards or blocks spiked down in 
position. 

Each projecting fender will be submitted to Tests 
No. 1, 2, 3, 5, 7, and 8, with all three dummies, over 
each type of roadbed and at both speeds, provided the 
tests are not discontinued as hereinafter prescribed. 

Each underneath fender or wheel-guard will be sub- 
mitted to Tests No. 4, 5, 6, 7, 8 and 9, with all three 
dummies, over each type of roadbed, and at both 
speeds, provided also the tests are not discontinued as 
hereinafter prescribed. The following rules will gov- 
ern the tests: 

1. The entire conduct of the test will be under the 
direction of a sub-committee of the Public Service 
Commission for the First District, and only such direc- 
tions as may be issued by the sub-committee will be 
recognized. 

2. The testing ground will be roped off, and all dis- 
interested parties will be excluded therefrom. 

3. Each fender or wheel-guard submitted for test 



may be represented by not more than two accredited 
representatives, who must be named before the tests 
are begun. 

4. The order in which devices will be tested will 
be determined by the sub-committee. Its decisions 
will be announced as far in advance as possible. A 
failure on the part of a competitor to be ready in his 
proper order may result in his being dropped from 
the competition. 

5. A sufficient number of competitors will be noti- 
fied to occupy the first three days of the test, direct- 
ing such competitors to be on hand on the morning 
of the first day the tests begin. Other competitors 
will be notified by telegram a day in advance of the 
date upon which they will be called. 

6. Fenders must be shipped by the manufacturers 
or inventors to themselves, care of "Westinghouse Ma- 
chine Company, Pittsburg, Pa.," with the boxes or 
crates clearly marked "For fender tests." The com- 
mission will not be responsible for the receipt or for 
the care of any device. 

7. For convenience, the tests on both fenders and 
wheel-guards will be divided into series. A complete 
set of four tests at one speed on each of the two types 
of pavement, with one size dummy (12 tests in all), 
will constitute a series. 

8. If fifty per cent of the tests in any series on any 
fender or wheel-guard are not of Grade "A" as herein- 
after defined, the tests on such fender or wheel-guard 
will immediately be discontinued. 

9. The tests will be conducted in the following 
order : " 

First Series. 50-pound dummy at 15 miles per hour. 
Second Series. 50-pound dummy at 6 miles per hour. 
120-pound dummy at 15 miles per 



guard, but dragged sufficiently to prevent its going 
under the car or wheels,' a test of Grade "D," counting 
1 point. 

If the dummy passes under the car or wheels, the 
test is a complete failure, Grade "E," counting 0. 
. — - — . ♦ 1 » ► ■»■ 



Third Series, 
hour. 

Fourth Series, 
hour. 



120-pound dummy at 6 miles per 




POSITIONS OF DUMMIES IN PUBLIC SEBVICE CAB FENDEB AND 

GUARD TESTS. 



Fifth Series. 170-pound dummy at 15 miles per 
hour. 

Sixth Series. 170-pound dummy at 6 miles per hour. 

The first series of tests will be made with the de- 
vices attached to a double-truck car. A separate 
series will be conducted with a single-truck car, pro- 
vided the former set is passed satisfactorily. 

10. Only the predetermined number of tests will be 
permitted, except as provided in these rules. If a 
device does not. pass satisfactorily a sufficient number 
of tests in any series, a protest may be filed and con- 
sidered as provided in Rule 9. 

11. If the ruling of the sub-committee is disputed 
at any point in a test, notice of a formal protest shall 
be given immediately; a formal protest shall be filed 
on the date of" the test, setting forth all* particulars, 
and a hearing shall be held and final ruling rendered 
in time to permit other tests to be made, if allowed by 
the sub-committee. 

12. In an underneath fender or wheel-guard test, 
if the dummy is struck by the car and knocked entirely 
from the roadbed (out of reach of the fender or wheel- 
guard), this will not be considered as a test, and the 
trial will be immediately repeated. The same ruling 
will apply in the case of a fender, if a similar occur- 
rence takes place. 

13. When the car comes to a standstill, the results 
of the test will be graded and recorded as follows: 

A complete pick-up or removal from the track by 
either the fender or wheel-guard, a test of Grade "A," 
counting 4 points. 

If any part of dummy remains under the fender or 
wheel-guard, but is partially picked up or removed 
from the track, a test of Grade "B," counting 3 points. 

If the dummy is for the most part under the fender 
or wheel-guard, but still is partialjy picked up or re- 
moved from the track, a test of Grade "C," counting 
2 points. 

If the dummy is entirely under the fender or wheel- 



A Railway to Mecca. 

On Tuesday, September 1, was celebrated with great 
rejoicing the completion as far as Medina of the Hed- 
jaz Railway, which, according to the original plans, is 
to be continued to Mecca, the starting point being 
Beirut, on the coast of Palestine. The most remark- 
able feature of the railway is the manner in which the 
money was obtained for its construction. It is neither 
a government nor a commercial undertaking, but has 
been designed solely to meet the convenience of the 
thousands of pilgrims who yearly undertake the jour- 
ney to Mecca to pay their devotions at the shrine of 
the Prophet Mahomet, and the cost has been defrayed 
by public subscription — the first time, it is believed, 
that a railway has been built in this manner. A. cer- 
tain proportion of the money raised was, indeed, com- 
pulsorily extracted from the donors, for every official 
in the employment of the Turkish government and 
every officer and man in the naval and military forces 
was levied to the extent of ten per cent on one 
month's salary.. The Sultan himself gave $250,000 in 
one donation, and has made several smaller contribu- 
tions in addition. All over the world the Moslem press 
has published appeals for funds, and these have been 
answered in the most whole-hearted way, the gifts in- 
cluding, besides money, jewels, silks, ivory, cloths, and 
merchandise of all descriptions. The -only source that 
appears to have remained untapped is the bazaar and 
lottery. Altogether some fifteen million dollars have 
been raised, of which voluntary subscriptions account 
for more than a half, another million dollars coming 
from the salary tax. 

The work of constructing the 
railway was commenced in 1904, 
the line being already laid between 
Beirut and Damascus. By the end 
of 1906 the way was completed to 
a length of 452 miles, to a point 
18% miles beyond Tebouk. During 
1907 another 217 miles were laid, 
so that by the end of that year 
trains were running to Bir-Jehid, 
669 miles from Damascus, while 
the same period saw also the com- 
pletion of the greater portion of the 
earthworks between Bir-Jehid and 
Medina, a stretch of 156 miles. 

Most of the work of construction 
is being' done by soldiers, of whom 
about six thousand have been em- 
ployed in making earthworks and 
cuttings, and in leveling, laying 
down and transporting rails, etc. 
The technical part of the work has 
been in the hands chiefly of Ital- 
ians. On reaching Medain-Salih, 
however, a rearrangement was 
found to be necessary, for this spot, 612%, miles 
from Damascus, is considered the boundary of the 
Holy Land of Hedjaz, into which none but the fol- 
lowers of the true Prophet were allowed to pass. 
From here to Medina, therefore, a distance of 212% 
miles, the work has been entirely in the hands of 
Moslems, who will also be responsible, unaided, for 
the remaining 240 miles to Mecca. A branch line 100 
miles long has been built from Dareiya, just below 
Damascus, to Haifa, by Mount Carmel, so that the 
total length of the line is 1,009 miles, of which 769 
miles have been completed. The aggregate expenditure 
so far is thirteen and three quarter millions of dol- 
lars, which works out to $17,800 per mile and leaves 
a balance in hand of a million and a quarter dollars. 
It is anticipated that the line will b<^ompleted to 
Mecca within two years. Throughout its whole length 
it will run parallel with the Derb-el-Haj, the pilgrims' 
route to Mecca. 
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A New Life-Saving Appliance. 

Capt. G. K. Gandy,; R.N.R., is responsible for a use- 
ful adjunct to the accepted life-saving appliances re- 
quired by the. English Board of Trade. He has util- 
ized the ordinary canvas cover of a ship's boat so as 
to form a buoyant raft by the introduction of cork 
and bamboo cane.' This additional element of buoy- 
ancy occupies no more room and adds very little 
weight to the customary equipment of a ship's boat, 
and possesses the material advantage of being in the 
most natural and convenient place on a vessel for use 
when occasion arises. To lower a boat its cover must 
be removed for the operation, and in the case of the 
buoyant cover it can be either laid aside or thrown 
overboard, and, being attached by a line, is there afloat 
ready for any emergency. The idea has evidently 
been well considered. The Admiralty have recognized 
its advantages, the makers having just completed an 
extensive order for the dockyards. 
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Prevention of Street Noises. 

To the Editor of the Scientific American: 

Referring to your comment on the rail joint, the 
writer would say that this fault has apparently been 
corrected here, by welding a heavy cast-iron chair 
around the joint. This furnishes a practically joint- 
less rail, and under proper maintaining conditions it 
lasts indefinitely. The Philadelphia Rapid Transit 
Company has special road gangs which keep these 
welded joints in shape by smoothing occasionally with 
an emery stone weighted with a heavy block of cast 
iron, and the rail joint is practically noiseless. 

A. Habbis Ins-ingeb. 
Philadelphia, September 4, 1908. 



Bank of the French Navy. 

To the Editor of the Scientific Amebican: 

In your issue of August 8 I read with interest "The 
German Navy of To-Day," being a continuance of 
articles on the leading navies of the world. I was 
under the impression until recently that France was 
considered a naval power of the first class, holding sec- 
ond place to England; but judging from your articles 
of 1907-1908 on the American, English, and German 
navies, it would appear that France is not now so 
considered, that is as a naval power. 

Could I learn through you why and what position 
she now holds, and if you are to include France in 
your series? Gustave E. Villabet. 

New York, N. Y. 

[The French navy, which is the subject of the pres- 
ent article of the series, holds the fourth position. 
She is certainly a first-class naval power; but the 
greater activity of the United States and Germany has 
placed them in second and third rank. — Ed.] 



Electrocuting Mosquito I.arvic. 

To the Editor of the Scientific American: 

It may please some of the readers of the Scientific 
American (especially those interested in the mosquito 
question) to know that by a simple experiment 1 have 
found it possible to kill mosquitoes with electricity. 
The test is easy and simple. All that is needed is a 
small glass or transparent vessel filled with water 
which contains young mosquitoes, commonly called 
wigglers. This can be obtained from any rain barrel 
or pool of standing water. Next, 110 volts of alter- 
nating current and at least ten 16-candle-power lamps 
wired in multiple. The lamps would allow at least 
five amperes to flow, but as the resistance offered by 
the water is so great not nearly as much power will 
be used. Place the bank of ten lamps in series with 
the glass of water containing the mosquitoes, by 
fastening two small pieces of copper to the ends of 
wire, which are to be inserted in the water, then turn 
on the lamps one at a time and the experiment is 
ended. 

I have noted that the mosquitoes at the bottom of 
the glass were killed as quickly as those nearer the 
electrodes, which were only a half inch below the sur- 
face of the water. The water, offering a much higher 
resistance than the mosquito's body, allows enough 
current to pass through the mosquito to kill it. 

This experiment may not work out so well with salt 
water, as salt water offers a lower resistance, but I 
think the experiment is worth trying. 

George H. Stuabt. 

Elizabeth, N. J., August 29, 1908. 

IT.— THE FRENCH NAVY OF TO-DAY. 

The present article is the fourth of our series, de- 
scribing the present condition of the leading navies 
of the world. The first, published December 7, 1907, 
dealt with the American navy; the second, on the 
British navy, appeared on March 7, 1908, and this was 
followed on August 8 by a description of the German 
navy. The French navy, to which the present article 
is devoted, ranks fourth in power, although some 
authorities are inclined to assign this position to 
Japan. 

Throughout the nineteenth century and the early 
years of the twentieth, the French navy was recog- 
nized as the leading naval power next to Great 
Britain. It is only since the Russo-Japanese war, and 
because of the great activity displayed by the other 
leading powers, that France has had to yield the 
premier position, first to the United States and then 
to Germany. The lessons of that war, as incorporated 
in the "Dreadnought" and the "Indomitable," seem 
not to have made the instant impression upon France 
that they did upon her competitors. She was slow 
to incorporate in her designs those features of size, 
gun power, and speed, which have made the possession 
of modern, high-speed, all-big-gun battleships the de- 
termining factor in the ranking of the naval powers; 
and although she has now under construction six 
"Dreadnoughts" of an excellent design, their construc- 
tion is proceeding so slowly as compared with the 
feverish haste displayed by her competitors, that she 



has fallen from second to fourth position, and in 
view of the great activity displayed by Japan, may 
possibly have to rank as fifth naval power within the 
next two or three years. 

The genius of the French engineer and architect has 
never shown itself to better advantage than in the 
design of naval warships. The French were the first 
to incorporate certain important features in their 
ships, which were destined to exercise a revolutionary 
effect upon the navies of the world. Unfortunately, 
this touch of genius has been clouded by a certain 
extravagance or whimsicality of design, which has 
made their naval architects tend to run to extremes, 
and push an idea which was excellent in itself to 
fantastic and impractical lengths. Also, the French 
navy, more than any other, has been hampered 
by political influences. Legislative interference 
with the naval designer, similar to that which is re- 
sponsible for those two ships of doubtful modern 
value, the 13,000-ton, 17-knot "Idaho" and "Missis- 
sippi," in the closing years of the last century pro- 
duced in the French navy a number of ships of such 
bewildering variety that they cannot readily be as- 
sembled in those groups or classes which are neces- 
sary to the effectual tactics of actual warfare. Of 
late years, the government has been disposed to 
intrust the question of design entirely to the naval 
authorities, with the result that the later ships, 
which have been built in groups of four or six, are 
comparable with the best contemporary warships of 
other nations, and in some respects are superior. 
In this connection^ as showing the valuable contri- 
bution made by the French in the development of 
the modern warship, we may refer to the fact that 
they were the first to introduce side armor, and the 
high-explosive shell. Moreover, they were the first 
to recognize the value of high velocity in artillery, 
anticipating the other nations by many years in the 
introduction of guns of great length and high ballistic 
quality in proportion to their weight. Also, they 
have long recognized the advantage of high command 
for the guns; and although this quality, like many 
others, was pushed to extreme length, many of their 
ships being so topheavy and unstable as to require 
subsequent modification, the French deserve credit 
for emphasizing a feature which is now being widely 
incorporated in the later ships of contemporaries. 

Summary. — The French navy includes twenty-two 
battleships of over 10,000 tons displacement, the old- 
est of which was launched in 1891. Six of these, of 
a modified "Dreadnought" type, are at present under 
construction. The total displacement of the twenty- 
two ships reaches 310,116 tons. Of battleships too 
old or too small to be used for anything but coast 
defense, the French have the "Hoche," launched in 
1886, of 10,581 tons, and the "Henri IV," launched in 
1899, of 8,807 tons. In this class also may be reck- 
oned a dozen smaller, coast-defense ships and older 
battleships of from 6,000 to 12,000 tons displacement, 
whose limitations of size, speed, and coal endurance 
would necessitate their operating within compara- 
tively easy reach of a friendly port. France pos- 
sesses eighteen ships of the armored-cruiser type, 
whose total displacement is 19i,761 tons. They vary 
in displacement from 7,578 tons to 13,780 tons, and the 
speed ranges from 21 to 23 knots. Of second-class 
cruisers, she has nine ships totaling 55,797 tons, of 
from 4,681 tons and 18 knots to 7,898 tons and 23 knots. 
These are chiefly of the protected-cruiser type, a 
few being older armored cruisers, lightly protected 
with side armor. There are twenty-one third-class 
cruisers of from about 2,000 to about 4,500 tons dis- 
placement,. Whose speed ranges from 19 to 20%, knots. 
The total displacement of these vessels is 66,773 tons. 
The French torpedo fleet numbers seventy -six de- 
stroyers, of from 250 to 436 tons displacement and 
from 25 to 33 knots speed; forty-two sea-going tor- 
pedo boats, of from 120 to 185 tons displacement and 
from 20% to 30 knots speed; and 290 torpedo boats, 
of from 54 to 97% tons displacement and from 20 
to 26 knots speed. Her submarine fleet is a large 
one, numbering sixty-one boats, of from 106 to 577 
tons displacement, and from 8 to 10 knots submerged 
speed. 

Battleships. — By far the most important section 
of the French navy is the group of six battleships of 
the "Danton" class (1906-7) due to be completed in 
1910-11-12. They are of a modified "Dreadnought" 
type, carrying four 12-inch 50-caliber guns, and 
twelve 9.4-inch guns also of 50 calibers length. It 
is a question whether the gain in the rapidity of fire, 
due to the use of the lighter 9.4's, is compensated by 
the loss of energy of the individual projectiles. The 
English evidently think not; for they built but two 
ships of the "Danton" type, namely, the "Nelson" 
and "Agamemnon," and in their late ships, in com- 
mon with the other naval powers, are using the 12- 
inch exclusively as the main armament. In the "Dan- 
ton," the 12-inch guns are carried in turrets protected 
by 12 inches of armor, and the 9.4's are mounted in 
gairs in turrets protected by 8.7 inchfts of armor. 
They carry a belt 10 inches in thickness amidships 



and 6 inches at the ends, and this excellent side pro- 
tection extends to the main deck in thickness varying 
from 8.7 inches to 6 inches. The speed is low for 
ships of this class, the expectation being that with 
23,000 horse-power and Parsons turbines, a speed of 
19.25 knots will be secured. Next in importance 
is the "D6mocratie" class (1903) of four ships. They 
are of 14,900 tons displacement and 19% knots trial 
speed. The 11-inch belt tapers to 9 inches forward 
and 7 inches aft. Above this is a 10-inch belt taper- 
ing to 5% inches at the ends. The protective deck is 
2% inches. Four 12-inch guns of 50 calibers length 
are mounted behind 12 inches of armor in two tur- 
rets; and ten 7.6-inch guns are carried, six of them in 
single-gun turrets above the spar deck; two in case- 
mates forward on the main deck, and two in case- 
mates aft on the gun deck. The ships of this class 
have the same high freeboard as the "Danton" class, 
and as in them the armor protection is admirable. 
Their battery, however, is light in comparison to that 
of battleships of the same date in foreign navies. 
The two battleships "Republique" and "Patrie" 
(1901-2), on which the "D§mocratie" class are an 
improvement, have similar armor protection; but the 
battery is less powerful, the four 12-inch guns being 
of an earlier 45-caliber pattern, and the secondary 
battery consisting of eighteen ^6. 4-inch 45-caliber guns, 
this latter being a much less powerful piece than the 
7.4-inch. The 6.4's are mounted in six two-gun tur- 
rets above the spar deck, and in six casemates, two 
forward on the main deck abreast of the conning 
tower, and the other four amidships on the gun deck. 
These two are 19-knot ships. The "Suffren," laid 
down in 1899, is an instance of one of those indi- 
vidual ships in the French navy, which belong to no 
particular class. She is of 12,750 tons displacement 
and 18 knots speed. In many respects she may be 
taken as the type ship from which the "Republique" 
and "Democratie" classes were developed ; for she was 
the first battleship to mount the 6.4-inch gun in 
turrets in place of the old and comparatively feeble 
5.5-inch mounted in broadside. Particulars of this 
ship will be found beneath the illustration on the 
front page of this issue. Next in fighting value to 
the "Suffren" are the three battleships of the "Charle- 
magne" class: the "Charlemagne," "St. Louis," and 
"Gaulois," the particulars of which are given be- 
neath the accompanying engraving of the last-named 
ship. In them, for the first time, the French adopted 
the plan, inaugurated by Mr. White in the British 
ships of the "Royal Sovereign" class, of mounting the 
main battery in two positions, one forward and one 
aft of the superstructure, with a numerous battery 
of rapid-fire guns in a central broadside battery 
amidships. They are heavily protected by a 16-inch 
belt which tapers considerably less than similar belts 
in the ships of foreign navies, the least thickness 
being 10 inches at the ends. They are provided with 
two protective decks, one above and one below the 
belt, an excellent feature which originated with the 
French designers. The main armament consists of 
four 12-inch guns of 40 calibers length. This piece, 
because of the light weight of the projectile, 644 
pounds, and in spite of its high velocity of 2,700 feet 
a second, is not very effective at modern battle ranges, 
its penetration of Krupp armor at 8,000 yards being 
only 5%; inches. In the later 12-inch models, how- 
ever, both the weight of shell and the velocity have 
been greatly increased. In the 50-caliber model of 
1902 as mounted in the "D§mocratie" class, the shell 
weighs 731 pounds, the velocity is 3,000 feet a second, 
and the penetration at 8,000 yards is 9 inches. Not 
satisfied with this, the French have brought out a 
50-caliber 12-inch piece, known as the 1906 model, 
which fires a 1,000-pound shell at over 3,000 feet 
velocity, and penetrates 12 inches of Krupp steel at 
8,000 yards. This is the most powerful 12-inch gun in 
existence, and it will form the main armament of 
ships of the "Danton" class. Between 1893 and 1896 
the French launched four battleships, the "Charles 
Martel," "Carnot," "Massena," and "Bouvet," varying 
in displacement from 11,882 tons to 12,205 tons, which 
in the arrangement of the main battery may properly 
be considered to constitute a single class, but which 
vary in minor details sufficiently to render them not 
strictly homogeneous. 

The description printed below the accompanying 
engraving of the "Massena," and the general appear- 
ance of that ship, will serve to give a fair descrip- 
tion of any one of the four. The latest and largest 
is the "Bouvet," launched in the spring of 1906. She 
has a 16-inch belt, tapering to 10 and 12 inches aft 
and forward; a 3%-inch deck above and a 1%-inch 
deck below the belt; and her 12-inch turret guns are 
protected by 14 inches of armor. The distinguishing 
characteristic of these four ships is that the four guns 
of the main battery consist of two different calibers. 
A 12-inch gun is mounted forward on the forecastle 
deck in a single turret; another 12-inch is mounted 
aft on the main deck in a single turret; and on either 
beam, amidships, is a 10.8-inch gun carried in a 
single turret upon armored sponsons built out beyond 
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the tumble-home sides of the ship. This tumble-home, 
by the way, is very marked, and constitutes a strongly 
distinctive characteristic of the early French battle- 
ships. In each of these vessels the secondary battery, 
which is weak compared to that carried by contem- 
poraneous battleships of other navies, consists of 
eight 5.5-inch guns, mounted in turrets; two aft on 
the gun deck, four amidships, forward and aft of 
each amidships 10.8-inch gun, and two forward on 
the main deck abreast of the forward 12-inch, the 
latter being mounted on the forecastle deck. One 
great advantage of this system is that there is but 
one gun to each turret, an arrangement which is 
conceded to be the best possible for accuracy of fire 
and protection from the enemy's shells. The disad- 
vantage is that only three of the guns of the main 
battery can be trained on either broadside. The 
"Jaureguiberry," launched in 1893, carries the same 
battery and has the same system of armor protection, 
but the 5.5-inch guns are mounted in four two-gun 
turrets, two forward and two aft on the main deck. 
On trial the speed of the "Jaur§guiberry" and the 
four succeeding ships was about 18 knots. 



ried in . casemates. This vessel was followed by a 
remarkable craft, the "Jeanne d'Arc," a huge vessel, 
for those times, of 11,270 tons, with the high speed 
of 23 knots and the large bunker capacity of 2,100 
tons. She also carried liquid fuel, for whose introduc- 
tion into warships the French are again responsible. 
She mounts two 7.6-inch guns in turrets, and a bat- 
tery of fourteen 5.5-inch guns, eight of them in case- 
mates on the main deck, and six ' mounted behind 
shields on the spar deck. She is protected by a 6-inch 
belt; by 7% inches on the turrets and 5 inches on 
the casemates. With her great length, high free- 
board, and six funnels, she presents a striking and 
formidable appearance. In the next batch of three 
ships, the "Dupleix" class, the displacement fell to 
7,700 tons, and the speed to 21 knots. The belt was 
reduced to 4 inches; and the armament consists of 
eight 6.4-inch guns carried in four turrets — one forward, 
one aft, and one on each beam amidships. The 
"Gueydon" class of three ships (1897-9) of 9,517 tons 
and 21 knots speed, are protected by a 6%-inch belt, 
reaching to the gun deck, which reduces to 4 inches 
at the bow, where it is carried up to the main deck, 



secondary battery will consist of twelve 6.4's of an 
improved 50-caliber pattern, mounted eight of them 
in eight single turrets on the spar deck; two forward 
in casemates on the main deck, and two aft in case- 
mates on the gun deck. She has a large coal capacity 
of 2,300 tons, and carries oil in her double bottom. 
Similar to the "Ernest Renan," but of 1,000 tons 
less displacement, is the "Jules Michelet." In the 
latest armored cruisers, "Edgar Quinet" and "Wal- 
deck Rousseau," now under construction, of 14,000 
tons and 23 knots speed, the battery consists en- 
tirely of 7.6-inch 45-caliber guns, two forward and 
two aft in two-gun turrets on the forecastle and main 
decks; six in single turrets on the spar deck, two 
in casemates forward on the main deck, two in case- 
mates aft on the gun deck. The protection consists 
of a 6%-inch belt; 6 inches on the turrets and case- 
mates. They carry 2,300 tons of coal, and are credited 
with a radius of 10,000 to 12,000 miles at 10 knots 
cruising speed. The French armored-cruiser fleet 
forms an aggregation of splendid fighting material, 
fast and seaworthy, though one could wish that the 
offensive power was greater. 





10 S' 



Displacement, 7,700 tons. Speed, 21 knots. Coal, 1,200 tons, plus oil. Armor: Belt, 4 to 3J£ 

inches ; deck, 2% inches ; turrets, 4 inches. Armament : Eight 6.4-inch ; four 4-inch ; 

ten small guns. Torpedo tubes, 2. Complement, 550. 

Armored Cruiser "Desaix." Class of Three Ships. 




Displacement, 11,900 tons. Speed, 18 knots. Coal, 1,100 tons. Armor: Belt, 17% to 9% 

inches ; decks, 2*J4 and 1^ inches ; side. 4 inches ; main turrets, 14^ inches ; secondary turrets, 

4 inches. Armament : Two 12-inch'; two 10.8 inch ; eight 5.5-inch ; twenty small 

guns. Torpedo tubes, 4. Complement, 607. 

Battleship " Jaureguiberry." 
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Displacement, 11,395 tons. Speed, 18 knots, Coal, 800 tons. Armor : Belt, 18 to 12 inches ; 

deck, 3 inches ; side, 4^ inches ; turrets, 18 inches ; secondary turrets, 4% inches. 

Armament : Three 42-caliber 13.4-inch ; ten 6.4-inch ; twenty small 

guns. Torpedo tubes, 6. Complement, 696. 



Displacement, 18,400 tons. Speed, 19.25 knots. Coal, 2,000 tons. Armor : Belt, 10 to 6 inches ; 

two 3-inch decks ; side armor, 10 to 6 Inches ; main turrets, 12 inches : secondary turrets, 8. 7 inches. 

Armament : Four 50-caliber 12-inch ; twelve 50-caliber 9.4-inch ; sixteen 3-inch ; ten 

3-pounders. Torpedo tubes, 2. Complement, 753. 



Battleship "Brennus." 



Battleship « Danton." "Dreadnought" Class of Six Ships. 



IV.— THE FBENCH NAVY OF TO-DAY. 



Armored Cruisers. — We have spoken o f the origi- 
nality of the French designers, and the powerful in- 
fluence they have exerted upon the general warship 
design of the navies of the world. The armored 
cruiser, which originated in France, is a case in point, 
the first of this type being the "Dupuy *de L6me," 
launched as far back as ' 1890. This vessel, of 6,400 
tons and 20 knots speed, is clothed entirely from 
stem to stern and up to the main deck with steel 
armor whose greatest thickness amidships is i% 
inches. This extensive armor was the result of the 
introduction, by the French, of high-explosive shells. 
The "Dupuy de L6me" carries two 7.6-inch and six 
6.4-inch guns, all in single turrets, protected by 4 
inches of armor. Two or three years later, the 
"Latouche Tr6ville" and the "Bruix," of 4,750 tons 
and 18% knots speed, were launched. They have 
a 3%-inch belt which extends to the gun deck only, 
and are armed with two 7.6-inch and six 5.5-inch 
guns mounted in single turrets. Then followed the 
"Pothauau," of 5,360 tons and 19 knots speed, pro- 
tected from the main deck down by a 2%-inch belt, 
associated with a 3% -inch deck. She mounts two 
7.6-inch and ten 5.5-inch guns, the latter being car- 



this last being an excellent feature, characteristic of 
all the later French armored cruisers. Two 7.6-inch 
guns are mounted in single turrets on the forecastle 
deck, and eight 6.4-inch guns in casemates on the 
main deck. They also carry four 4-inch guns on the 
spar deck behind shields. Further particulars of 
this class are given below the engraving of the 
"Montcalm." The "Gloire" class of four ships are 
enlarged and improved "Gueydons," carrying armor of 
the same thickness, but of superior Krupp manufac- 
ture. Four of the eight 6.4-inch guns are mounted 
in single turrets amidships on . the spar deck. The 
displacement is 10,000 tons. In the "Leon Gambetta" 
class of three ships (1901-3) the- displacement rose 
to 12,416 tons, the speed to 22%, knots, and the coal 
capacity to 2,100 tons, plus oil fuel. The. belt is 6% 
inches, thinning to 3 inches at the ends. The four 
7.6-inch guns are carried in two two-gun turrets; and 
of the sixteen 6.4-inch, twelve are in two-gun turrets 
behind 5%, inches of armor on the spar deck, and four 
in casemates on the main and gun decks. 

The "Ernest Renan" (1903) is of 13,644 tons and 
23 knots speed. Her four 7.6-inch guns are mounted 
similarly to those of the "Leon Gambetta," and her 



Protected Cruisers. — It is impossible, within the 
limits of the present article, to enter into any de- 
tailed description of the numerous and widely-diver- 
sified protected cruisers of the French navy. The 
most important are the "Chateaurenault," "Guichen," 
and "D'Entrecasteaux," each of about 8,000 tons dis- 
placement. Their respective speeds are 24.5, 23.5, 
and 19.2 knots, and their respective coal capacities 
2,100, 2,000, and 1,000 tons. The first two are armed 
with' two 6.4 and six 5.5-inch guns, and the "D'Entre- 
casteaux" With two 9.4's and twelve 5.5-inch guns. 
The smaller protected cruisers are armed generally 
with 6.4-inch and 5.5-inch guns, and the speeds range 
from 19 to 20 knots. 

The destroyers of the French navy call for no 
further mention than has already been made in the 
present article. Of the submarines, we can say that 
because of the fact that the French, true to their 
habit of taking the initiative, were the first to seri- 
ously undertake the building of submarines, their 
fleet necessarily presents many and widely divergent 
types. In their later vessels, of over 500 tons dis- 
placement, the speed has been raised to 15 knots on 
the surface and 10 knots submerged. 
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Displacement, 9,517 tone. Speei, 21.1 knots. Coal, 1,600 tone, plus oil. Armor: Belt, 
inches ; side, 3% inches ; deck, 2 inches ; turrets, 8 inches ; casemates, 4 inches. Guns: Two 
7.6-inch; eight 6.4-inch ; four 4-inch. Torpedo tubes, 2. Complement, 612. 

Armored Cruiser " Montcalm." Three Ships. 



Displacement, 11,270 tons. Speed, 23 knots. Coal, 2.100 tons, plus oil. Armor: Belt,6 inches; 

deck, 2J4 inches ; turrets, 7% inches ; casemates, 5 inches. Guns: Two 7.6-inch: fourteen 

5 5-inch ; twenty small guns. Torpedo tubes, 2. Complement, 626. 

Armored Cruiser " Jeanne d'Arc." 




Displacement, 14,900 tons. Speed, 19.5 knots. Coal, 1,825 tons. Armor : Belt, 11 inches ; deck, 
2% inches ; main turrets, 12 inches ; secondary ttfrrets, 5J£ inches ; casemafs, 5J^ inches 
Guns : Four 50-caliber 12-inch ; ten 7.6-inch ; twenty-three small guns. Tor- 
pedo tubes, 4 Complement, 793. 

Battleship " Democratic." Four Ships. 



Displacement, 10,000 tons. Speed, 21.6 knots. Coal, 1,590 tons. Armor : Belt, 0% inches ; 
deck, 2J^ inches ; main turrets, 8 inches ; secondary turrets, 4% inches ; casemates, 4% inches. 
Guns: Two 7.6-inch; eight 6.4-inch; six 4-inch; twenty small guns. Tor- 
pedo tube*, 5. Complement, 550. 

Armored Cruiser " Marseillaise." Four Khip«. 




Displacement, 11,685 tons. Speed, 19.1 knots. Coal, 1,850 tons. Armor : Belt, 11 inches ; deck, 

3 ■ inches ; side, 10 to 5 inches ; main turrets, J2^ inches ; secondary turrets and casemates, 5J^ 

inches. Guns: Four 12-inch; eighteen 6.4-ihch ; twenty-eight smaller guns. 

Torpedo tubes, 5. Complement, 793. 



Battleship « Kepublique." Two Ships. 



Displacement, 12,205 tons. Speed, 17J^ knots. Coal, 800 tons.. Armor: Belt, 16 inches; 

decks, 3^ and 1% inches ; sides, 4 inches ; main turrets, 14 inches ; secondary turrets, 4 inches; 

Guns: Two 12-inch ; two 10.8-ihch ; eight 5.5-inch ; eight 4-inch ; thirty small 

guns. Torpedo tubes, 4. Complement, 630. 

Battleship "Bouvet." Four Ships (Approximate). 




Displacement, 11,860 tons. Speed, 18.2 knots. Coal, 1,100 tons Oil, 200 tons. Armor: Belt, 

16 inches ; decks, 2^ and 1J^ inches ; sides, .3 inches ; main turrets, 9 and 11 inches ; secondary 

battery, 3 inches. Guns : Four 12-inch ; ten 5 5-inch ; eight 4-inch ; twenty 

small guns. Torpedo tubes, 4. Complement, 631. 



Displacement, 11,924 tone. Speed, 18 knots. Coal, 800 tons, plus oil. Armor : Belt, 17% inches; 
decks, S^ and 1J^ inches; turrets, 16 inches ; secondary turrets, 4 inches. Guns: Two 12- 
inch ; two 10.8-inch ; eight 5.5-inch ; eight 4-inch ; fourteen small guns. 
Torpedo tubes, 4; Complement, 617. 



Battleship "Oaulois." Three Ships. 



Battleship "Massena." 



IV.— THE FEENCH NAVY OF TO-DAY. 
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THE "FLIP-FLAP." 

II TEE ENGLISn CORRESPONDENT OP THE SCIENTIFIC AMERICAN. 

Successive expositions have in turn contributed 
an individual sensational side-show, and in the 
Franco-British Exhibition the requirements in this 
direction are fulfilled with the "Flip-Flap." Since it 
has been in operation this amusement has proved 
remarkably successful, and the efforts to comply with 
the demands of the curious to experience a whisk 
through the air have severely taxed the resources of 
the apparatus. 

The sensation comprises a slow passage in a semi- 
circle through the air in a car suspended at the ex- 
tremity of either of two tapering arms, which nor- 
mally rest in a horizontal plane, the cars being so 
suspended as to maintain constantly a vertical posi- 
tion. The general idea of the apparatus, wiich has 
been designed by Mr. Claude W. Hill, A. M. Inst. 
C. E., of Westminster, London, may be gathered from 
the accompanying illustration, which shows the arms 
after completing about a quarter of their travel. 

The two arms or masts are each 150 feet in length, 
built up of latticed steel and tapering toward their 
outer extremities. These masts swing upon a pivot 
or shaft placed near the lower end, as shown in the 
illustration, and carried on steel trestles placed 20 
feet above the ground. The over-all length of each 
arm is 186 feet, and it is pivoted about 36 feet from 
the lower end, which forms the tail. This latter sec- 
tion carries a balance weight composed of concrete 
rammed into an 
iron box, and by 
its provision not 
only is the mini- 
mum of power 
required in mov- 
ing the arms, but 
it also acts as 
a safety device, 
overcoming any 
liability for an 
arm to drop sud- 
denly. In the 
event of an acci- 
dent or break- 
down to the driv- 
ing mechanism, 
the arms simply 
revert to a verti- 
cal position, 
whence they can 
be easily hauled 
down by ropes. 
The cars swing 
on a center 
pivot, and the 
constant vertical 
position is as- 
sured by counter- 
weights carried 
in the body of 
the car below the 
pivot. 

The arms, which 
oscillate in oppo- 
site dire ctions, 
are electrically 
driven by a 
shunt-wound mo- 
tor d e v e loping 
100 brake horse- 
power at a speed 

of 500 revolutions per minute. This motor is placed 
on the driving platform, which is arranged between 
the two arms, while the operator's cabin, in which 
is placed the main switchboard controller and sig- 
naling arrangements, is situated also between the 
arms above the axle, so as to secure a clear view of 
the working of the masts. 

The power from the motor is transmitted first 
through worm and worm gearing to central bevel 
wheels by means of a vertical shaft, these bevel 
wheels being used in order to balance the wind pres- 
sure on the arms. Should this be equal, no load 
attributable to wind pressure is imposed upon the 
motor; while on the other hand, should the wind 
pressure be unequal, then the difference only is taken 
by the motor. From these bevel wheels the power 
is taken through differential gearing, to four driving 
chains, which drive the set of gearing on either side 
of each arm. 

By means of the differential gearing the wind-pres- 
sure stresses on the gearing on each side of the arms 
is equalized, thereby obviating any twisting strains 
on the arm Itself; also it serves to distribute equally 
the driving power of the motor. 

On either side, at the point where the cars rest 
when the arms are horizontal, is an anchorage and 
landing station. The cars carry locking bolts, which 
firmly secure the ends of the arms during the time 
passengers are embarking or disembarking, while 
a signal system la also adopted, coinciding with those 



in the operator's cabin. Emergency switches are also 
provided which enable the arms to be stopped at any 
point in their travel in case of accident without com- 
municating with the engineer's cabin, while moreover 
limit switches are available for applying brakes should 
the engineer inadvertently allow the arms to travel 
beyond the landing stages, in which event also the 
arms come into contact with hydraulic buffer stops, 
which bring them gently to rest without any violent 
vibration or shock. 

The arms are mounted upon wheels 16 feet in di- 
ameter, there . being two to each mast, to which each 
is secured by 146 bolts, so that absolute rigidity is 
secured. The four driving chains have a maximum 
pull on each of 1,520 pounds. The brake wheels of 
the electro-magnetic brake gear are 34 inches in di- 
ameter by 4%, inches wide between flanges, with 
shoes of poplar wood. The solenoid plunger magnets 
give a pull of 60 pounds with 125 volts on the termi- 
nals of the coil, and with the plunger in the outer 
position. There are four of these solenoids in series 
in a 500-volt circuit, and the dashpots, though per- 
mitting the weights to be lifted quickly, only allow 
them to go down slowly. 

The system of working the apparatus is very sim- 
ple, passengers embarking simultaneously at either 
end, each car having accommodation for 48 persons, 
the internal arrangements of the car being in tiers, 
to allow everyone to secure an uninterrupted view 
from his point of vantage. When one car is full the 



of about 170 feet off the ground, have a magnificent 
view over the exhibition. Between the trestles sup- 
porting the axle a pit is provided in which the tails 
of the arm swing, since in the perpendicular position 
the ends of the arms are about 16 feet below ground 
level. Travel is perfectly smooth and without the 
slightest vibration, the passengers having no sensa- 
tion of movement. Indeed, the feeling is- very similar 
to that experienced in a balloon ascent. The total 
cost of the apparatus was approximately $150,000. 




THE " FLIP-FLAP » AT THE FBAKCO-BBITISH EXPOSITION. 



attendant withdraws his locking or anchoring bolt, 
which automatically indicates by the signal system 
that he is ready to start to the attendant of the Op- 
posite car, and also warns the engineer in his cabin. 
A similar cycle of operations follows upon the second 
car being filled with passengers, and the coincidence 
of the signals informs the engineer that the driving 
mechanism can be set in motion. Sighting facilities 
are provided, to enable the latter to bring the arms 
to rest at their precise positions upon the conclusion 
of the journey. 

During the trip, should an attendant accidentally 
or purposely close one of the bolts by which the 
arms are ancliored to the landing stage, the mechan- 
ism is instantly stopped. But the withdrawal of the 
bolt will not re-start the machinery. This can only 
be effected by the engineer, who has to return his 
controller handle to the "off" position and make a 
fresh start. No matter by what means the progress 
of the arms is arrested, once the journey has com- 
menced this return has to be made. It will thus 
be realized that every precaution is observed to pre- 
vent an accident, and similar measures are observed 
in regard to the propelling mechanism itself. 

The journey made by the car is a complete semi- 
circle through the air . which is . about 470 feet in 
length. The traveling speed is about 160 feet per 
minute, so that the trip occupies about three minutes. 
When, the journey is half completed the cars' stand 
side by side, and the passengers being at an altitude 



New Telephotograpblc Process. 

While the processes of Korn, Carbonelli, "Griihn" 
(Grzanna), Cerebotoni, and others which have been 
made known up to date, transmit to a distance pictures 
of photographs already made, Sivelli has produced an 
apparatus for photographing at a distance any object 
at the transmitting station. 

The transmitter consists of an ordinary photographic 
camera, the sensitive plate of which is replaced by 
one consisting of small isolated selenium squares, and 
in electric connection with one pole of the source of 
current. Leading from the other pole is an insulated 
wire, which dips in a small vessel of mercury on a 
horizontal plane. There are as many such mercury 
cups as there are selenium squares. They lie in the 
circumference of a circle, about the center of which 
a hand rotates, driven by clockwork, and provided on 
its free end with wire, touching all the mercury ves- 
sels one after the 
other. This hand 
is in electric con- 
nection with the 
wire which leads 
to the receiving 
apparatus, and 
which is fully in- 
sulated from the 
other portions of 
the apparatus. 

The device op- 
erates as fol- 
lows: After the 
camera lens is 
directed on the 
object to be pho- 
tographed at a 
distance, an in- 
terrupter at the 
sending station is 
set in action. The 
rotating hand is 
then set in mo- 
tion, so that it 
touches in rapid 
succession the 
mercury cups 
connected with 
the various sele- 
nium squares. In 
its first position 
this hand lies 
near the c up 
which corre- 
sponds with the 
first selenium 
square in the up- 
per h o r i z ontal 
row. The' electric 
current passes 
through that se- 
lenium square which is in connection with the hand, 
and is strengthened or weakened according to the 
intensity of the light on the square. These variations 
of current strength, corresponding with the illumina- 
tion of the selenium square, are transmitted in regu- 
lar order to the receiving station, where they are" 
translated into light rays. 

The receiving apparatus may have any one of sev- 
eral forms. That preferred by Sivelli is based on the 
following principle: 

A cylinder with rotating and also axial movement 
is covered with a sheet of white paper, in the neigh- 
borhood of which there is a pencil in connection with 
an electromagnet. When all is so adjusted that the 
current strength remains unvaried (as long as the in- 
tensity of the light is the same on all the selenium 
squares) every closing of the circuit causes the pencil 
to make a stroke, the strength of which corresponds 
with the stronger or weaker action on the selenium 
square. The paper is thus covered with a series of 
strokes of varying strength, which reproduce with 
considerable approximation the optical image of the 
object before the camera. 



Lime and gypsum in contact with feldspar increase 
the solubility of potassium. This effect has not been 
detected when ordinary clay soils are treated in a 
similar way. This difference is probably due to the 
absorbing action of the clays which causes the removal 
of potassium from solutions. 
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PBOTECTING TBAINS TTNDEB THE EAST BIVEB. 

BT O. W. MAO MUBBAT. 

When it came to operating trains between New 
York and Brooklyn under the East River, the manage- 
ment of the Interborough Rapid Transit Company 
decided • still more fully to protect its trains than by 
the tripping system with fixed blocks, as in use on the 
express lines in New York. To this end it has in- 
stalled at the Bowling Green station,' where 1 the trains 
enter the Brooklyn tunnel, a very interesting telltale 
slate, which shows the positions of the trains in the 
different blocks. This makes it possible properly to 
space trains before sending them into the tunnel, and 
permits the signaling of trains so they can be operated 
in coming from Brooklyn at a fixed time interval 
without interfering with the trains to South Ferry, 
with which they have to be interspersed. The indi- 
cator in the Bowling Green tower gives the operator 
a miniature reproduction of all train movements be- 
tween Wall Street, New York, and Borough Hall, 
Brooklyn. The apparatus for reproducing the condi- 
tion of the tracks under the river, and showing the 
location of trains passing through from New York to 
Brooklyn, or the reverse, consists of a box about four 
feet long, two feet high, ajid one foot wide with black 
glass front, behind which are placed colored lights. 
On the face of this glass are two narrow strips about 
one-half inch wide, arranged to represent longitudinal 
sections of each tube under the river. When there 
are no trains in the tubes, there are green ribbons of 
light extending from Borough Hall to Bowling Green. 
Miniature signals in their correct location are placed 
on this model. When a train enters the tube at either 
end, the green light is immediately changed to red 
for the block which that train occupies. This red 
light follows the position of the train through the 
tunnel. When a train passes out of a block, the green 
light is again displayed in its rear. It is' also ar- 
ranged that either track under the river can be used 
for traffic in reverse direction with safety. When 
used in this way, the automatic trips will clear up 
automatically as the train approaches them. The en- 
tire control of traffic through the tubes is under the 
jurisdiction of the Bowling Green operator. 



whi«h was »uffl*»nt t« yastttid toy end tha trMdher- 
ous strata, and to maintain It as long as required, 
subsequently thawing the ioe and ground, when the 
lining or tubing had been completed. The first stage 
in the process comprised the sinking of the freezing 
tubes, by which the ground was to be converted into 
a solid mass. Twenty-eight holes were drilled in a 



SHAFT SINKING BY THE FBEEZING PROCESS. 

BT OUB ENGLISH OOBBESFONDENT. 

An interesting engineering achievement has recently 
been brought to a successful issue upon the northeast- 
ern coast of England, whereby two colliery shafts have 
been sunk to a depth of 484 feet from the surface 
through water-percolated soil and quicksand by the 
freezing process. This district comprises one of the 
richest coal-bearing areas of the United Kingdom, the 
seams running from a point inland to the coast and 
extending for a considerable distance feeneath the bed 
of the North Sea. As the coast is approached the coal 
measures dip considerably, and are covered by a thick 
strata of Permian Rocks comprising magnesian lime- 
stone, marl slates, and yellow, or quick, sand. The dif- 
ficulties attending the sinking of shafts through such 
soil are numerous, the greatest being the presence 
of large pockets of water, which being strongly salt 
testifies to percolation from the sea, which fact 
of communication is substantiated by the water 
rising and falling in the shafts in consonance 
with the tides. 

In 1899 preparations were made for the sink- 
ing of two shafts at Dawd,on on the eastern land 
limit of the Durham coal field, the colliery being 
situated only a short distance from the cpast- 
line. The two shafts were each of 20 feet diam- 
eter, and were sunk simultaneously. The first 
shaft was sunk by means of pumps to a depth 
of 350 feet, and lined to a depth of 320 feet, 
when operations were stopped until the second 
shaft had been sunk to the same level, so that 
progress through the treacherous sand might be 
carried out simultaneously in both shafts; but 
when the second shaft had reached a point 200 
feet deep, the head of water encountered was 
found to be in excess of the existing pumping 
plant, and gave every evidence of increasing in 
volume as the sand bed was approached. At this 
juncture over 7,000 gallons of water were being 
pumped out per minute, and operations were 
brought to a cessation to consider the expediency 
of erecting additional pumping machinery, or 
superseding this method by the freezing sys- 
tem. After prolonged deliberation it was con- 
sidered that the latter would be the more . ex- 
peditious and attended with a greater degree of 
success, and the contract for the undertaking 
was accordingly handed over, together with the 
whole of the plant, to Messrs. Gebhardt & 'Koe- 
nig, of Nordhausen, Germany, who have made a 
specialty of this class of work, and to whom we 
are indebted for the accompanying illustration 
and particulars. 

In their undertaking this firm undertook to 
freeze the ground around the shafts into a solid 
mass to a depth of 484 feet from the surface, 




DEVICE FOB INDICATING POSITION OF TBAIN IN 
TUNNEL. 

circle 30 feet in diameter. The bore holes were car- 
ried down to the required depth of 484 feet and were 
then lined. For a depth of 130 feet from the surface 
the lining tube was 9.5 inches in diameter, and for 
the succeeding 330 feet the lining was 7.5 inches in 
diameter. Within this tube was inserted an inner 
lining 6.25 inches in diameter to the total depth, the 
object of this lining being to keep the bore holes clean 
and to admit of the easy insertion of the freezing 
tubes themselves. 

The freezing tubes each consisted of an. outer tube 
5 inches diameter, closed at the bottom and sunk to 
the entire depth of the borehole. Within this was 
lowered an inner tube, 2.5 inches in diameter, to a 
point 33 feet above where the existing tubing had been 
completed, at which point it was connected with the 
outer tube by a special type of double nipple. The 
annular space formed between the inner and . outer 
tubes acted as an insulating chamber, preventing any 
direct communication with the ground and protecting 




Picking the lee Wall and Frozen Quicksand* 

SHAFT SINKING BY THE FBEEZING PROCESS 



the tubing from the effects of the severe cold. At a 
point midway between the double nipple and the bot- 
tom of the tube in each hole an expansion joint was 
placed. A third or central tube 1.25 inches in diam- 
eter was then inserted. This was open at its lower 
end, and was lowered until about three feet from the 
bottom of the borehole. This work completed, the 
borehole lining tubes were withdrawn, and the freez- 
ing tubes were coupled up to the brine circulators for 
freezing the ground. 

Freezing was carried, out by the ordinary ammonia- 
compressing system, the plant installed being of 
2,000,000 British thermal units capacity per hour, there 
being four compressors driven by two 135-horse-power 
steam engines. The ammonia was compressed to 150 
pounds per square inch and then circulated through 
the coils of a cooling condenser, of which there were 
five in all, and liquefied by the extraction of heat 
caused by the circulation of 14,000 gallons of water 
per hour. The liquid ammonia then passed to the 
four refrigerating tanks, containing 10,000 gallons of 
brine, and subsequently to the compressors for recom- 
pression to 150 pounds per square inch. The water for 
the condensers was pumped from the sea below. The 
brine consisted of a 26 per cent solution of chloride 
of magnesia at a temperature of 1.4 deg. F. and was 
pumped from the refrigerators at a speed of 330 gal- 
lons per minute through the sunken freezing tubes 
circuit and thence back to the refrigerators. 

The bottoms of the shafts were filled with concrete, 
which was found to form an excellent seal to the 
water feed, and the form£ tion of the ice wall was 
then carried out expeditiously. When freezing opera- 
tions were stopped, it was found that in the No. 1 
shaft the ice wall was formed for a depth of 40 feet 
above the concrete around the sides of the shaft, 
varying from a thin skin at the top to about 3 feet in 
thickness at the base; while in the second shaft the 
ice wall was found to be formed to a thickness of 3 
feet 6 inches at the bottom. So thoroughly was the 
ground frozen in the process, that during the freezing 
of the second shaft; when it was deemed advisable to 
sink an additional borehole to assist in the opera- 
tions, the scheme had to be abandoned after a depth 
of 284 feet had been gained, as the sinking tools' be- 
came repeatedly frozen in the ground. The time occu- 
pied -in carrying, out the formation of the ice wall was 
165 days in the case of No. 1 shaft, and 296 days — 
owing to several difficulties encountered during opera- 
tions with the water flow — for No. 2 shaft. In the 
case of the former the ice wall was maintained 353 
days, and in the' second instance 186 days for sinking 
and tubing purposes, giving a total duration of the 
ice walls of 538 and 578 days respectively. 

So solidly was the ground frozen by this means, 
that the work of excavation within the shafts had to 
be carried out by blasting, but extreme care had to be 
exercised in this direction, so that the resultant con- 
cussion might not damage the surrounding freezing 
tubes and thus set up a leakage of brine. Only one 
shot Was discharged at a time. The holes drilled for 
the insertion of the charges were kept from freezing 
by using solutions of 6 per cent caustic soda or 
10 per cent washing soda. During this stage 
of operation the workmen had to wear goggles 
to protect their eyes from flying fragments of 
rock, and gloves to prevent frost bite. 

When the sinking operations and tubing had 
been completed, the work of thawing the frozen 
ground commenced. It was essential that this 
work should be "carried out so gradually as not 
to allow too great a pressure to be brought to 
bear upon the tubing of the shaft. For this 
purpose one of the refrigerator tanks was dis- 
connected from the ammonia circuit. To the 
spiral crest within a steam pipe was connected, 
and steam passed through the coils, thereby 
raising the temperature of the brine within the 
tank, which was then circulated by means of 
the pump through the freezing tubes. While 
the warm brine was thus being circulated 
through the freezing tubes, a brazier of live 
coke was passed up and down the shaft, so that 
the air within might be heated and the ice pres- 
ent on the upper lengths of the tubing melted. 
Thawing occupied a period of 57 and 66. days for 
Bhafts 1 and 2 respectively. 

The ground once more restored to its original 
condition, the work of withdrawing the freezing 
tubes proceeded. For this work a special draw- 
ing appliance was utilized, which was lowered 
into the tube and secured, while upward press- 
ure was imparted to the whole by two hydraulic 
jacks of 2,58f atmospheres per square inch maxi- 
mum capacity ; but the greatest lifting pressure 
required at any one hole was 1,355 atmospheres 

I per square inch. As a rule, after a tube- had 

once been "started" by this means, it could be 
easily withdrawn by means of a steam winch or 
hand block. The whole task of sinking bore- 
holes, freezing, and thawing, the ground to a 
depth of 484 feet occupied three years. 
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SHOBE ANCHOB. 
For temporarily holding a vessel, raft, or other float- 
ing object close to shore it is often found necessary 
to provide aa anchor post, such as shown in the ac- 




SHOBE ANCHOB. 

companying engraving. The post in the illustration 
embodies many improvements over the ordinary con- 
struction. The main body A of the post is formed 
with a tapered extension B, on which is a broad spiral 
thread, to enable the extension to be screwed into the 
ground. Mounted on the post is a circular base plate 
C, formed with a downwardly projecting peripheral 
flange. The plate C is radially slotted at one side to 
permit of the lateral insertion of the post there- 
through to the central opening. The slot is closed by 
a pair of clamping plates E, which clamp between 
them an anchor plate D. 

The upper end of the anchor post is squared to re- 
ceive the wrench used in screwing it into the ground. 
As the post is screwed in a collar thereon bears against 
the plate C, imbedding it, with the anchor plate D, 
into the ground. A clevis G on the post affords means 
for securing a cable from the vessel. Where a number 
of anchor posts are used they may be braced together 
with a coupling bar H. Aside from its use for vessels, 
the post may be employed as a support for temporary 
or permanent buildings where the soil is loose and 
easily penetrated, also it is available in hydraulic 
mining or road bed grading, for which service a 
swivel connection is used to support a hose nozzle J. 
Mr. John J. Ryan, of 1417 Linden Avenue, Memphis, 
Tenn., has secured a patent on this anchor. 



OBE CONCENTBATOB. 

With a view of preventing the fine material from be- 
ing washed away with the tailings, and thus insuring 
a complete saving of the concentrates, an ore concen- 
trator has recently been invented in which the water 
is intermittently applied, permitting the concentrates 
to pass the impact line undisturbed. The water first 
washes the concentrates forward, then flowing back 
down upon the apron washes out the material contain 
ed therein. 

In the accompanying engraving the apron or belt 
which carries the material to be concentrated is indi- 
cated at A. The belt inclines upward in the direction 
of travel, that is, toward the forward end. At B is a 
hopper, which serves to distribute the material onto 




Scientific American 

the belt. In front of the distributor is a reservoir C, 
from which water is fed through a series of chutes to 
a trough D. The latter is journaled in brackets pro- 
jecting from the reservoir. By means of a link E the 
trough is connected to a lever, which carries the coun- 
terweight F. Normally, this counterweight serves to 
keep the trough in position to hold the water that 
pours in from the reservoir, but when the trough is 
filled to the brim, the counterweight is overbalanced 
and the trough is tilted over, spilling the water in a 
sheet'on the belt below. As stated above, such portion 
of the concentrates as has passed the impact line of the 
water during the time of filling is washed forward, 
and then the water flowing smoothly down the in- 
clined apron effectively washes the onward-moving 
material. In the meantime the trough recovers its 
normal position immediately, and begins to fill for the 
next discharge. The inventor of this improved ore 
concentrator is Mr. Gilbert H. Davidson, of Morenci, 
Ariz. 
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AN IMPROVED FIFE WBENCH. 
The wrench illustrated herewith is formed with a 
slidable jaw which enables it to grip round surfaces. 
No retaining pins or other detachable retaining de- 
vices are used and ,an efficient pipe wrench is thus pro- 
vided with few loose parts. Formed on the main body 
A of the wrench is a fixed jaw B. Dovetailed into op- 
posite sides of the body are a pair of detachable racks 
C, which are adapted to "mesh with the thread of the 
nut D. This nut is fitted in a frame E, which in turn 
is mounted to 
slide along the 
body or shank 
of the wrench. 
The frame E 
is extended at 
one side, and 
in the inclined 
upper face of 
this extension 
a n undercut 
g u i d e w a y 
is formed 
adapted to . re- 
ceive the slida- 
ble jaw F. A 
spring - pressed 
pin in the jaw 
bears against 
the shank A, 
and holds the 
jaw in its out- 
ermost posi- 
tion. In use 
the nut D is 
adjusted to 
close the jaws 
onto the work, 
and then when 
the wrench is 
operated, the 
sliding jaw 
moves inward, 
jamming the 

work against the upper jaw. Mr. Harvey N. Roth- 
weiler, of Seattle, Wash., is the inventor of this im- 
proved pipe wrench. 




AN IHPBOVED FIFE WBENCH. 
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Waterproof mitts. 

The five- or ten-cent cotton mitts which are so 
largely bought by workingmen may be waterproofed 
by dipping them in melted paraffine; or if a thinner 
coat is preferred, and- only on the palm of the mitts, 
melted paraffine may be brushed over their surface. 
For handling damp bricks, for working with plaster, 
or cement, paraffined mitts are far superior to the 
original. Women will find them valuable when scrub- 
bing floors, setting out plants, and so forth. Leather 
gloves, for use by farmers in hauling damp corn fod- 
der, or any material that is wet, may be waterproofed 
in the same way. The coating of paraffine may be re- 
newed as often as the surface needs it. Mitts and 
gloves — even boots for ditchers — treated with paraffine 
last longer, because the water can do them little dam- 
age. The comfort the wearer experiences by using 
waterproofed mitts or gloves far outweighs the bother 
of melting and applying the paraffine. 



OBE CONCENTBATOB. 



Lamp Globes for Darning. 

A burnt-out electric light globe makes a fine acces- 
sory, as a darning tool, to my lady's sewing basket, 
if the vacuum is first destroyed. To overcome the 
vacuum, a hole must be made through the base. This 
can easily be accomplished by a small drill, or even 
by a stiff wire, or hat-pin. Letting air into the bulb 
will not prevent its breaking, but does remove all 
possibility of the unpleasant, if not dangerous effect 
that might attend the equalization of air pressures 
should a bulb with a vacuum break in a woman's 
hands. If the plaster- in the base be taken out, a hole 
sufficiently large is obtained for the insertion of big 



needles. The bulb thus becomes a convenient tecep- 
tacle. A mixture of plaster of Paris and fine sawdust 
may be poured into the bulb if there is no objection 
to the extra weight. The mixture may be colored; 00 
a pleasing variety can be gotten by sawdusts of dark 
and light woods intermingled. But this sacrifices the 
lightness of the bulb, which, when used for darning 
hose, is highly appreciated by the seamstress. 




ATTACHMENT FOB LETTER 
BOXES. 



ATTACHMENT FOB LETTEB BOXES. 

The accompanying engraving illustrates a simple at- 
tachment, which may be placed in a letter box to pre> 
vent the letters from being removed through the let 
ter slot. It is particularly adapted for boxes that are 
secured to the doors of rooms or apartments, or in the 
walls of vestibules. 
Such boxes are. not 
provided with any 
safeguards against 
sneak thieves, and 
it is an easy matter 
to rob the boxes by 
means of long pins 
or nippers. The at- 
tachment consists of 
a plate mounted 
within the box, and 
journaled ' in "brack- 
ets secured to the 
sides of the box. 
The plate, which for 
convenience is form- 
ed of two leaves, one 
slidable upon the 
other, so that it may 
be lengthened or re- 
duced at will, is in- 
clined forward and 
downward, and its 
forward serrated 
edge normally rests 

against the front wall of the box below the letter slot. 
A light spring serves to hold the plate in this position. 
When a letter is introduced into the box the plate 
yields before it, and the letter drops onto a deflector 
plate, immediately below. This serves to throw the 
letter toward the rear of the box, out of reach from 
the slot. The play of the swinging plate is limited 
by a stop pin, so that it can only move far enough to 
admit the letters. The attachment is the invention of 
Mr. Eugene A. Cassot, of 503 West 146th Street, New 
York city. 

. < in» 

A SIMPLE PACKAGE TIE. 

Pictured in the accompanying engraving is a sim- 
ple device adapted to facilitate the tying. and untying 
of packages. Although more particularly designed for 
the use of postmen in tying up packages of letters, its 
value is not limited to this use alone. The tie is 
composed of a strip of spring metal which is bent upon 
itself at one end to form a tongue. Fitted between 
this tongue and the body of the strip is an interme- 
diate tongue. A rivet passed through the strip and 
the two tongues serves to hold the latter in place and 
prevent them from unduly separating. At the opposite 
end of the strip is an aperture, and an aperture is also 
formed close to the tongues. A cord is made fast to 
the tie by knotting it through these apertures. When 
tying up a package the free ends are respectively car- 
ried transversely and longitudinally thereabout, and 
are caught beneath the tongues. The transverse cord 
is preferably secured under the upper tongue, and the 
longitudinal cord is then passed over the other cord 
and under the intermediate tongue. Thus a binding 
action is secured which renders remote the possibility 
of the cords slipping. If desired the cords may be 
crossed at the underside of the package. When un- 
tying the package, both free ends of the cord are simul- 
taneously pulled from under the tongues, freeing the 
package as easily and quickly as if the cord were cut 
with scissors. A patent on this improved tie has been 
secured by Dr. E. L. Sharpe, of Pleasanton, Tex. 
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RECENTLY PATENTED INVENTIONS. 

Pertaining to Apparel. 

WAIST. — Eva McG. Shivblt, Boulder, Col. 
A purpose of this invention is to provide a waist 
that is a complete substitute for a corset so 
far as the appearance of the figure is concerned, 
and which can be worn without any injurious 
effects, since no steels, bone, or featherbone are 
employed, and absolutely no stiff material. 



Electrical Devices, 

ELECTRIC REGULATOR. — T. M. Pusey, 
Kennett Square, Pa. The improvement relates 
to regulators of the kind used for automatically 
regulating the voltage and amperage of currents 
employed for various commercial purposes. It 
relates further to construction and arrange- 
ment of the various parts, whereby the ef- 
ficiency of the apparatus is greatly increased 
and the mechanism greatly simplified. 

STRAIN-EQUALIZER.— J. W. Wash, Car- 
rollton, Ky. The equalizer embodies details of 
construction which may be employed to effect 
equal draft upon a plurality of wires or cables, 
and particularly to equalize draft strain exerted 
upon a plurality of telephone or telegraph wires 
strung overhead upon suitable supports, so that 
all may be pulled taut by a single rope or chain. 
It is an improvement on the equalizer formerly 
patented by Mr. Wash. 

MULTIPLE TELEGRAPHONE SYSTEM. — 
G. Morin; Habana, Cuba. The more particular 
object in this case is to provide a number of 
separate telegraphone disks so arranged that 
they may be brought successively into action 
either automatically or by hand, as desired. 
It further relates to means whereby the vari- 
ous disks may be readily taken out of the 
machine and replaced by other disks. 

TRANSMITTER.— J. T. Curtis, Bement, 111. 
The construction of this transmitter presents 
quite a number of advantages. The metallic 
cup is merely sprung into position, which 
avoids soldering, brazing, or electro-plating, 
riveting, or using screws. By only using two 
lugs (at the top and bottom of the transmitter), 
so as to bind upon the diaphragm at only two 
points in the circle represented by its outer 
edge, the sounds are greatly improved. This 
result comes from the . limitation placed upon 
the movements of the diaphragm being reduced 
to a minimum and so distributed as to greatly 
lessen the interference phenomena always pres- 
ent to a greater or lesser extent in the dia- 
phragm. 

ELECTRIC SIGNAL SYSTEM. — A. A. Bar- 
bera, Philadelphia, Pa. The system is under 
the immediate control of a towerman and used 
in connection with a movable semaphore arm 
for indicating to the engineer of a moving loco- 
motive the position of the arm, by flashing 
lamps or energizing an alarm in the cab. In 
case the arm is disabled, the towerman may 
transmit to the engineer signals equivalent to 
those which would be transmitted to him if the 
arm were in proper working order. Means per- 
mit the testing of the electrical connections by 
the towerman to ascertain their condition. 

ELECTRIC MOTOR.— W. Shurtleff, Moline, 
111. Mr. Shurtleff's invention is in the nature 
of a new form of single phase alternating cur- 
rent electric motor, and it consists in the novel 
construction and arrangement of the poles of 
the field magnets and windings thereof. The 
object is to make a strong starting torque and 
also to provide means for reversing the direc- 
tion of the rotor. 



are in cutter bars and cutter blades in which 
the latter are made in sections which are read- 
ily removable for sharpening, or replacing when 
worn or broken, the object of the invention 
being to produce a bar and appurtenances 
which shall be strong and one in which no rivets 
are necessary. 

DISK CULTIVATOR.— F. J. Lewis, Guada- 
loupe, Cal. Two series of flat disks are ar- 
ranged in front of the concave disks and serve 
to resist the side draft of the latter while act- 
ing also as circular colters by which the soil 
is sliced vertically in parallel rows. The con- 
cave disks are arranged, like the colters that 
precede them, in two series, and on separate 
horizontal shafts, pivoted and adapted to swing 
horizontally in order that the disks may be set 
at inclination to the cultivator's line of travel, 
and thus caused to dislodge more or less 
soil. 



Of Interest to Farmers. 

PEN AND PENCIL HOLDER. — W. R. Craw- 
ford, Jr., Raleigh, N. C. The purpose in this 
instance is to provide novel details of construc- 
tion for a pen and pencil holder, and means for 
adjustably connecting the holder with suspen- 
ders for trousers in a convenient position for 
ready access thereto as occasion may require. 

SEED-PLANTER. — W. F. Rodies, Manches- 
ter, Iowa. The improvement has reference to 
seed planters, and the object of the inventor is 
to provide a device which will afford means for 
sowing or planting different kinds of seeds. 
More specifically, the device is intended to plant 
corn, and at certain intervals with the corn, 
pumpkin seeds or seeds of a similar plant. 

HAY-LOADER. — A. H. Bosworth, Fall 
River Mills, Cal. This implement elevates hay 
by the rake that gathers it and the hay is also 
deposited upon a wagon by the same rake. 
When the rake is elevated and relieved from 
the tension of its hoisting cables, it will be 
automatically started upon its return movement, 
and the steering can be controlled by the move- 
ment of a single lever. 

FERTILIZER-DISTRIBUTER. — H. N. Har- 
per, Monroe, La. The invention is an improve- 
ment in fertilizer distributers and particularly 
in that class of such devices adapted to be 
applied to the rear part of a farm wagon box 
and to be attached and detached without any 
change in the construction of the box. 

GAGE FOR SEED-PLANTERS AND CLAMP- 
ING MEANS THEREFOR. — D. J. Mahoney, 
Witoka, Minn. A gage and means for attach- 
ing the same regulate the depth to which the 
runner or furrow opener shall be permitted to 
enter the soil and also regulate the depth at 
which seed shall be deposited. The device can 
be readily applied to or removed from any of 
the wheel planters commonly in use without 
changing the same. 

CUTTER-BAR FOR HARVESTERS.— W. S. 
Clark, narrisvllle, W. Va. The improvements 



Of General Interest. 

CIGARETTE-BOX.— G. B. Mosley, Paris, 
Tex. This simple and convenient box or kit is 
for use in enabling persons who roll their own 
cigarettes to carry tobacco, cigarette paper, and 
matches in such a manner as to preserve the 
tobacco against the influence of moisture and 
to promote the operation of preparing the cigar- 
ette. 

ORE-CONCENTRATOR. — F. E. McKinley, 
Guthrie, Okla. The invention is an improve- 
ment in concentrators for precious metals and 
for other use in placer mining and for concen- 
trating gold from dry, or almost dry, material 
by the application of air under pressure to the 
material ; or, if desired, water under pressure 
may be substituted for air. 

COAL-BUNKER FOR MEN-OF-WAR. — H. A. 
Kauermann, 42 Realschulstrasse, Duisburg, 
Germany. The" known methods of arranging 
men-of-war bunkers show various disadvantages : 
owing to the great drop, the coal is very much 
broken ; the trimming of the coal in the bunkers 
is greatly impeded ; by opening the bunker- 
doors the stoke-holes are in great danger of 
being flooded ; the stability of the vessel loses 
greatly by the coal being taken from the lower 
bunkers only. The inventor avoids these and 
other disadvantages. 

TURFING-NEEDLE.— S. H. Ferrier, Troy, 
Ore. The object here is to provide a device, 
improved especially with respect to means for 
threading the needle and feeding the silk or 
thread, for the purpose of inserting loops 
through the cloth as close as possible. These 
loops are or may be afterward sheared to form 
a plush or pile fabric. A gage adjusts depth 
of stitch, and the device may be threaded 
quickly and economizes use of silk and is 
adapted for rapid operation. 

PROCESS FOR THE PRODUCTION OF A 
DIGESTIBLE FLOUR FROM BRAN. — T. 
Schluter, Jr., Foerderstedt, near Magdeburg, 
Germany. According to the invention the bran 
is subjected to the so-called breaking process, 
for the enlargement of the surface of the bran, 
so that a flour is obtained which is highly suit- 
able for bread-making and imparts to the bread 
containing bran converted according to the im- 
provement valuable properties hitherto not 
present. 

BULKHEAD- AND JETTY CONSTRUCTION. 
— J. A. Howland, Sea Bright, and W. H. De 
Nyse, Long Branch, N. J. This hydraulic en- 
gineering improvement has for its aim the pro- 
vision of a bulkhead or a jetty construction, 
more especially designed for use along the coast 
in harbors, rivers, and other waterways and 
arranged to form a lasting protection against 
the ravages of the sea, teredos, and other de- 
structive causes. 

SEA-GROIN. — J. A. Howland, Sea Bright, 
and W. H. De Nyse, Long Branch, N. J. This 
invention relates to hydraulic engineering, and 
its object is to provide a sea groin or like 
structure designed for use along the coast in 
harbors, rivers, and other waterways, and ar- 
ranged to form a permanent structure capable 
of withstanding the ravages of the waves, 
teredos and other destructive causes. 

HOLDER FOR VIEWING TRANSPAREN- 
CIES.— B. J. Falk, New York, N. Y. This in- 
vention has reference to certain improvements 
in holders for use in supporting transparencies 
in such a position that the light from any suit- 
able source may shine directly thereon, and the 
image clearly seen in a mirror or other re- 
flector. 

CHEESE-COVER.— F. A. Vogt, Anderson, 
Ind. The cover affords protection to cheese 
from dust and insects, and also incloses the 
usual cheese cutter which may remain in place 
for service as occasion requires, and suspend- 
ing means are provided for the cover to enable 
its convenient removal from the cheese when 
this is desired. 

ALBUM. — W. Thompson, New York, N. Y. 
The invention provides a device suitable for 
inclosing photographic films and such similar 
articles, whereby the same* will be protected 
from dust and against injury in handling, trans- 
port, etc. Further, the construction of two en- 
velops from a single blank of sheet material, as 
paper ; and the provision of a cover for the 
album, also made of a. single piece. 



venient and effective tool for the use of brick- 
layers, stone masons, carpenters, and for other 
uses in building operations. 

LATCH. — E. Krappt, New York, N. Y. The 
latch is more especially designed for the doors 
of toilet rooms and places generally where priv- 
acy is desired, and is for use in connection with 
the spindle of the door knob which operates the 
latter in a manner to indicate whether or not 
the room is occupied ; this operation, however, 
being entirely under the control of the party on 
the Inside. 



Heating and Lighting. 

GRATE-BAR. — G. S. Sergeant, Greensboro, 
N. C. In the present patent the invention is 
an improvement in grate bars and has for an 
object the provision of a novel construction of 
sectional grate bar in which the bars composed 
of detachable sections will be united end to end 
by interlocking means integral with their re- 
spective sections. 

GAS-LIGHTER.— L. B. Prahar, New York. 
N. Y. The purpose of the inventor is to pro- 
vide an economic form of portable lighter, in 
which a flame is created by manually directing 
alcoholic vapors to a catalytic igniter, in such 
manner as to effectually prevent the possibility 
of an explosion or ignition of the vapor in the 
reservoir or storage chamber of the lighter. 



Hardware. 

PLUMB AND LEVEL.— F. O. Rourke, Shaw- 
nee, Ohio. This instrument combines in one 
structure the functions of both a plumb bob 
and a spirit level and by its novel construction 
and arrangements of parts provides a very con- 



Household Utilities. 

STOVEPIPE AND FLUE-STOPPER FAS- 
TENER. — L. F. Culver, Harvey, 111. The fas- 
tener is for use in retaining either the stove 
pipe in the flue opening or a stopper over the 
flue when the latter is not in use. Means are 
provided for preventing the drawing or pushing 
of the pipe into the flue beyond the required 
point, and also means adapting fasteners of the 
same size to be applied to chimneys or flues of 
varying thickness; 

CURTAIN-POLE. — W. B. Little, New 
York, N. Y. The object of the inventor is to 
provide a device by means of which curtains 
and the like can be artistically and effectively 
hung or draped, and which provides means for 
drawing the curtains together or for separating 
them. The pole supports a curtain or the like 
at a plurality of points, so that the top of the 
curtain can be held above the curtain pole and 
conceal the latter from view. 



To prevent the button from sticking in the 
cutting tool the facing tool is used as c punch 
while sliding the cutting tool up on the facing 
tool. Convenient and quick removal of the 
above named worn out or dull tools and replac- 
ing the same by proper ones can be done while 
the machine is running. 

WINDOW.— S. U. Barr, New York, N. Y. The 
window is completely dust proof and air tight, 
and arranged to permit of opening and closing 
a sash. The sash can be locked in place in 
whatever position it is left, that is, open, partly 
opened or. closed. The sash can be conveniently 
and quickly placed in position in the window 
frame or removed therefrom for repairs or other 
purposes. The invention relates to windows 
such as shown, and described in Letters Patent 
of the U. S., formerly granted to Mr. Barr. 



machines and mechanical Devices. 

FLYING-MACHINE. — A. V. Wilson, Bar 
Harbor, Me. This invention pertains to im- 
provements in flying machines, the aim being 
to provide a machine of simple and compara- 
tively inexpensive construction, so arranged 
that it will operate with or against the wind 
and that may be readily directed laterally and 
also up and down. 

VIBRATING BED.— J. A. Seeber, Portland, 
Ore. In the present patent the invention is an 
improvement in vibrating beds, and the object 
of the inventor is to impart a continuous vibra- 
tion to the bed. By the mechanism provided 
the cam plate is adjusted with respect to the 
box whereby to vary the extent of the vibration 
of the bed. 

REGISTERING DEVICE.— F. De Paris, 
Montreal, Quebec, Canada. The purpose here is 
to provide a mechanical register, adapted for 
application to electric, gas, or water meters, or 
for counting the revolutions of any machine on 
which it may be used as a tachymeter, or for 
analogous purposes, and to so construct the ma- 
chine that it will register accurately unit by 
unit the quantities measured In their passage 
through a meter. 

RESETTING DEVICE FOR ADDING-MA- 
CHINES. — J. J. Walsh, Elizabeth, N. J. The 
object of the invention is to provide a device for 
adding machines, arranged to permit the user 
to quickly raise the numeral disks to zero posi- 
tion when desired. It relates to machines such 
as shown and described in Letters Patent of 
the U. S., formerly granted to Mr. Walsh. 

BOILER-TUBE PRESS.— J. C. Tassey and 
J. B. Harrington, Nashville, Tenn. This in- 
vention is an improvement in boiler tube presses 
for pressing boiler tubes into tube sheets. In 
operation the base block may be revolved fol- 
lowed by a nut to swage or bead the end tube, 
the turning of the block also operating to re- 
volve the roller carriage, the rollers revolving 
against the end of the tube in the forming of 
the bead. » 

ROTARY STAMP-MILL.— P. J. Lonergan, 
Denver, Col. This new stamp mill is of the 
type in which vertically reciprocating stamps 
are arranged to operate upon the ore in a sub- 
jacent mortar for the purpose of crushing the 
same preparatory to extracting the valuable 
metals contained therein. It is capable of being 
operated either in a small installation by horse- 
power or equally efficient on a large scale when 
operated by power. 

CALCULATING-MACHINE.— C. L. Nei-son, 
Seattle, Wash. One of -the purposes of this in- 
vention is to provide a machine that will tabu- 
late, i. e., produce or print \n color form the 
figures added by the mechanism of the machine 
and produce at the foot of the column the sum 
total of the figures of the column in a different 
color of ink than that used to print the indi- 
vidual figures in the column. 

AUTOMATIC BUTTON CUTTING AND 
SHAPING MACHINE.— W. S. Watson, Mem- 
phis, Tenn. The machine is arranged* to auto- 
matically cut and dress the face of the button 
and at the same time sever it from the shell. 



Prime Movers and Their Accessories, 

VALVE MECHANISM FOR ENGINES.— A. 
Good, Manhattan, Kan. * In the present patent 
the invention has reference to the improvements 
in the valve mechanism of reciprocating engines, 
haying in view in a device of this character the 
provision of novel means for maintaining the 
speed of the engine substantially uniform. 

TIMER. — C. N. Isaacs, Newark, N. J. This 
invention relates to improvements in timers 
adapted for use in connection with internal 
combustion engines, for closing the circuit 
through the igniter to produce the explosion, 
and the object is to so construct the timer that 
he circuit will be closed a substantially uniform 
length of time for each explosion, irrespective 
of the speed at which the engine may be run- 
ning. 



Kail ways and Their Accessories. 

CAR-FENDER. — M. Bogushepskt, New York, 
N. Y. This fender is such as carried by street 
railway cars or trolley cars in order to prevent 
accidents. Its construction comprises a trans- 
verse bar normally held in an elevated position 
above the cradle at or near the ground line, and 
just before the cradle a movable part is pro- 
vided which operates automatically to depress 
the bar and draw the same toward the cradle 
in *a way to throw the body standing before 
the cradle rearwardly so that it will fall into 
the cradle. 

RAIL-FASTENER. — O. A. Hall, Omaha, 
Neb. Permanent means are provided for fasten- 
ing, clamping, and locking a rail in alinement 
with or to a tie or roadbed without injuring 
or defacing the tie or roadbed and means for 
adjustment for different widths of rail bases 
and widths of gage without defacing or injur- 
ing the tie or roadbed or the necessity of pro- 
viding new ties or bars whenever the rail sizes 
or widths of track gages are changed ; also to 
allow use of any form of tie or roadbed, such 
as concrete, composition, metal, wood, etc., 
which can be set permanently in place and 
rails renewed or changed as to sizes whenever 
desired. 



Pertaining to Recreation, 

AMUSEMENT APPARATUS.— P. Braen and 
J. Braen, North Paterson, N. J. The object of 
the present invention is to provide, in combina- 
tion with a wheel or similar device, having 
reversely arranged, spiral tracks connecting at 
the center of the wheel, or other similar 
device, means for automatically transferring a 
car or the like to one of the tracks as it is dis- 
charged from the other track, whereby the car 
may be made to repeatedly travel through the 
wheel as the latter revolves. 



Pertaining to Vehicles, 

STREET-SWEEPER.— W. S. Beeman, Kansas 
City, Mo. The invention has in view the pro- 
duction of a sweeper carried by and forming a 
part of a motor vehicle, in which the sweeping 
mechanism is driven from the vehicle motor. 
The sweepings are collected and delivered into 
the vehicle body, the latter being shiftable on 
the running gear of the machine to carry it to 
and from a dumping position. The sprinkling 
is done in advance of the brush, and the brush 
and connecting mechanisms are raised upon the 
vehicle body when it is to be thrown out of 
action. 

Designs. 

DESIGN FOR A LAP LUNCH-BOARD.— L. 
Van Putten, Holland, Mich. The board is 
square with rounded corners, the lap end being 
slightly hollowed out to fit the body of the 
luncher. An ornamental beaded square is in 
the center. 

DESIGN FOR A WATER-HEATER. — W. J. 
Finn, Scranton, Pa. TIVs design presents a 
perfectly flat water heater, in the shape of a 
pear with the stem end cut off about two- 
fifths. A graceful ornamental pattern about 
one-half the area of the top is scolloped out of 
the center. 

m DESIGN FOR A SHORTHAND NOTE- 
SHEET.— W. J. Guy, New York, N. Y. This 
design provides an oblong sheet with waved, 
dotted and solid lines running across the space 
from edge to edge, except that the dotted and 
solid lines end a relatively slight distance from. 
the left-hand edge of the border line of the 
design. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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fJVoies >~->^ 
and Queries.) 

HINTS TO CORRESPONDENTS. 
Full hints to correspondents were printed at 
the head of this column in the issue of August 
Sth, or will be sent by mail on request. 

(10850) W. P. says: Will you kindly 
state if the phenomenon of "ball lightning" de- 
scribed In inclosed article is an established fact, 
and if so, how scientists explain it? A. The 
appearance, of globe or ball lightning has been 
recorded too many times by competent observers 
to deny Its occurrence. Prof. Davis, "Elemen- 
tary Meteorology," page 268, says : "Dis- 
charges of atmospheric, electricity occasionally 
take the form of globe lightning, having the 
appearance of luminous balls, seeming to be a 
foot or so In diameter, moving at a moderate 
velocity, and passing about among objects near 
the ground ; remaining visible a number of sec- 
onds, and commonly disappearing with an ex- 
plosion. No satisfactory explanation has been 
offered for this curious phenomenon." For- 
merly the possibility of such an occurrence was 
promptly denied, but now the scientific mind 
seeks more carrefully to find out what is seen 
than to make what is seen correspond with the 
accepted notions of people. Whether ball light- 
ning appears is to be determined by careful ob- 
servation of "ompetent observers. If such 
people say they have seen it, others will have 
to accept their testimony, even if no plausible 
explanation can be found for the appearance. 

(10851) M. P. P. asks: 1. How can you 
lacquer brass, and what Is the preparation 
used to lacquer with? A. Lacquer is prepared 
from a nice grade of shellac, better from seed 
lac, by dissolving it in alcohol and adding some 
other substance to color or harden It. The 
article must be perfectly clean and should be 
warmed. The lacquer is applied with a brush. 
Full and detailed Instructions may be found 
in our "Scientific American Cyclopedia of 
Receipts," which we send for $5. 2. A friend 
works In a telegraph office and he says his re- 
lays are wound in the same direction on both 
magnets and a telegraph sounder is wound 
differently. I think, the relay is wound in 
different directions. Who is right? A. The 
direction of winding the magnets of a relay 
is of no consequence. They must, however, be 
connected so that the current circulates in one 
direction on one spool and in the other direc- 
tion through the other spool, so that one pole 
is plus at the armature and the other is 
minus. The same is true of a sounder. 3. I 
made a wireless telegraph and it works very 
well except when the tapper should knock the 
filings apart, and this it will not do. Am I 
using too much current, or what is the matter? 
A. Perhaps your coherer needs to be tapped 
harder to knock the filings apart. Perhaps 
the ends of the plugs are too near together so 
that the filings are held too tight. You can 
easily find If less current will make it work 
better. 4. How many gallons of water will 
flow out of a pipe in one day with a pressure 
of 108 pounds and the hole in the pipe 1-16 
inch in diameter? A. The theoretical solution 
gives about . one gallon a minute for the flow 
from the hole In the water pipe you describe. 
So much depends upon the thickness of the 
pipe and the condition of the edges of the 
hole, etc., that this may be far from the real 
efflux. This can only be determined with cor- 
rectness by experiment. 

(10852) M. L.'W. says: 1. Can you 
advise me or tell me where I may get informa- 
tion in regard to the tides on the Atlantic 
coast? A. You can perhaps secure informa- 
tion as to the height of tides at all places along 
the Atlantic coast through the Nautical Almanac 
Office, Washington, D. C. At least that is the 
most likely place to inquire. 2. Is there any 
tide at the equator, and does it increase as you 
approach the poles? A. The largest tide is 
directly under the moon as it passes over the 
sky day by day. The moon may vary from 
about 28 deg. north latitude to 28 deg. south 
latitude, hence the highest tides vary in the 
same way. Farther north there would be 
slightly lower tides. 3. Does the character of 
the coast line affect the height of the tide ? A. 
The character of the coast changes the height 
of the tide very much. A bay like a funnel 
makes the tide very much higher. An example 
of this is the Bay of Fundy, where tides of 
nearly 60 feet occur. 4. Is there any or much 
tide in the Gulf of Mexico, and if not, why not? 
A. Narrow bodies of water such as inland seas, 
lakes, and gulfs have very little tide. There 
is not space for the formation of a tide. You 
will find the discussion of the tides in any 
physical geography. We can send you ' rr's 
work on the subject for $1.75 by mail. 

(10853) G. H. G. says: 1. Magnetism 
and amount of wire not considered with' direct- 
current dynamo, does amount of current de- 
pend on speed or on number of reversals of 
polarity? A. The current from a direct-current 
dynamo is determined by Ohm's law, as is the 
current in any other case of an electric circuit. 
Amperes are found by dividing the volts by the 
ohms. The machine is wound to such a resis- 
tance that it will give its rated voltage at its 
designed speed. At this speed the turns of wire 
in the armature cut the lines of force in the 



field at the proper rate to produce the volts 
required. Of course, the polarity of the colls 
of the armature changes with each change in 
the direction of the lines of force through the 
coils. In a multipolar armature adjacent poles 
are of opposite polarity, and hence the direction 
of current changes each time a coil passes a 
pole. Now the ohms of the dynamo are fixed 
by the winding, and the volts are constant e.t 
the proper speed. Hence the number of amperes 
a dynamo can give is chiefly determined by the 
resistance of the external circuit, since the in- 
ternal resistance of the dynamo is always a 
small quantity. The amperes then vary very 
nearly with the resistance of the external cir- 
cuit. At ten times the resistance the amperes 
will be reduced to one-tenth, and at half the 
resistance the amperes will be double the former 
value. 2. If the number of poles in the field 
is increased and the revolution of the armature 
decreased by the same proportion, will the re- 
sults be the same as If no change had been 
made? A. From the answer to the first ques- 
tion it is evident that if the number of poles 
in the field is increased, the number of turns 
of the armature per second may be increased in 
the same proportion, without changing the volt- 
age, and therefore with the same results as if 
no change had been made. This Is the reason 
for the existence of the multipolar dynamo. 
It can be run at a lower speed than the bipolar 
machine. High voltages with a bipolar dynamo 
are difficult to obtain. 3. Have you Supple- 
ments containing information on the best con- 
struction for producing direct current with 
least speed? Also on the construction of 
commutator for direct current where multi- 
polar field magnets are used? A. Books on dy- 
namo designs discuss the subject of the propor- 
tions of parts to be observed in a machine. We 
can send you Wiener's for $3 ; Crocker's new 
book for $1 ; his "Electric Lighting," vol. I., 
Generators, for $3 i S. P. Thompson's "Dynamo- 
Electric Machinery," a very large book, for $15 ; 
Hawkins and Wallis's "Dynamo," for $3. 

(10854) C. C. H. says: A friend of 
mine wishes to charge a small storage battery 
from the alternating current. Aside from the 
rather expensive mercury arc, do you know if 
the aluminium-lead or other valve cell is satis- 
factory for that purpose? Perhaps you have 
published directions for making, to which you 
can refer me. A. We have published three 
descriptions of different electrolytic rectifiers, 
using aluminium and lead, to give a direct 
from an alternating current. You will find 
them in Supplement Nos. 1644, 1679, and in 
the Scientific American, vol. 97, No. 8. We 
send these for ten cents each. These rectifiers 
furnish about half the initial voltage In direct 
current. They can be recommended when no 
moreefflcient rectifiers are to be had. 

(10855) J. D. says: 1. What is the 
difference between the windings of a battery 
motor and a direct-current 110-volt motor? A. 
Two electric motors are supposed to have the 
same power. Power is in watts. Watts are the 
product of volts and amperes. A battery current 
is usually one of low voltage, depending upon 
the number of cells. The other motor supposed 
has 110 volts. Now, If the watts are the 
same, it is obvious that the amperes for the 
battery motor with a few volts must be more 
than for the motor with a large number of 
volts. And this is the case. The battery motor 
has few volts and many amperes, the motor 
of a 110-volt circuit has few amperes and 
many volts. To secure many amperes the motor 
is wound to a low resistance, either by using a 
coarse wire or few turns of fine wire. The 
motor on 110 volts is wound with many turns 
of wire to a high resistance. A. What is the 
theory of an induction coil? A. The induction 
coil is a transformer. It takes a current of 
low voltage and raises it to a high voltage. 

3. What are the advantages of- a transformer 
for electric lighting? A. Transformers are used 
with alternating currents for lighting or power. 
They change the voltage to the proper value 
for the work to be done, and allow the right 
number of amperes to flow. 

(10856) H. A. says: 1. How much 
energy In foot pounds is expended in the send- 
ing of a 1 -pound skyrocket? A. The energy of 
any moving body is calculated from the formula 
fF" 

. <? is 32.16 feet, W is the weight of the 

2(? 

body in pounds, and V is the velocity in feet 
per second. The result is in foot pounds. From 
the velocity of the rocket in your question, 
which you do not state, you can find the energy. 
2. How does the distance on lever increase the 
pressure, i. e., in what proportion Is the work 
done by a pressure of 1 pound on a 2-foot lever 
to that of the same pressure on a 3-foot lever? 
A. The effect in a lever varies d|rectly as the 
distance from the fulcrum at which the press- 
ure is applied. It is found by multiplying the 
pressure by its distance from the fulcrum. 3. 
What causes oily rags when laid aside for a 
short time to take fire? A. Rags take fire 
when laid aside filled with paint oil because the 
oil absorbs oxygen from the air. Paint does 
not dry by* evaporation as water does, but by 
combining with oxygen, thus growing hotter. 
If this heat is not radiated from the rags, they 
will in time become hot enough to take fire. 

4. Ditto of green hay? A. In the sweating of 
a mass of green hay or other vegetable matter 
there is a large growth of mold or other fungi, 
and thi s is a process of the combination of 
oxygen with other materials, similar to combus- 
tion. Hfcat is generated till in some instances 
a conflagration has resulted. 



NEW BOOKS, ETC. 

The Sanitation of Recreation Camps 
and Parks. By Dr. Harvey B. Ba- 
shore, Medical Inspector for Pennsyl- 
vania Department of Health. First 
Edition. New York: John Wiley & 
Sons, 1908. 12mo.; cloth; xiii+109 
pages; 19 illustrations. Price, $1. 

The book adds to the list of practical sani- 
tation works written by this author. His ex- 
periences In the field in testing potable water 
and In the proper treatment of refuse, are 
given in chapters on Location and Construc- 
tion, Water-supply, Waste-disposal, Camp Sur- 
roundings and the Sanitary Care of Parks. 
These chapters outline the conditions bred by 
life in the country at or away from the way- 
side brook or upland creek, and are an aid to 
sanitary science. The laws for guarding the 
welfare of the people could be improved from 
the researches which the author here makes 
public. 

Locomotive Engine Running and Man- 
agement. By Angus Sinclair. New 
York: John Wiley & Sons. 12mo.; 
pp. 438; 55 figures. Price, $2. 

It is now over fourteen years since the first 
edition of this book was published, and the 
time has arrived when it was necessary to re- 
write the whole of it or permit "Locomotive 
Engine Running" to fall into the condition of 
an ancient story. There probably was no de- 
cade In the world's history when engineering of 
all kinds made so much progress as it did from 
1889 to 1899. The science of locomotive engi- 
neering has kept pace with the advance move- 
ment, and has made a book on the management 
of the locomotive revised ten years ago a back 
number. The author's constant endeavor in 
rewriting the book has been to keep it up to 
the times, to make it just as modern as the 
hundred-ton locomotive. It is an admirable 
work, well illustrated, with many questions and 
answers. 

Exercising in Bed. By Sanford Bennett. 
Illustrated. San Francisco, Cal.: 
Published by the author, 1907. 
Price, $1.50. 

At the age of fifty the author of this book 
was physically an old man, worn out, rheu- 
matic, a chronic dyspeptic, and partially bald, 
with other minor ailments characteristic of 
age. Eighteen years later, or at the age of 
sixty-eight, these indications of physical decay 
have disappeared. Believing that the simple 
methods by which this unprecedented instance 
of physical rejuvenation in advanced years has 
been obtained, he presents this story of an old 
body made young. The photographs which ac- 
company his text verify his claim to physical 
rejuvenation. His present condition is due 
to a system of alternate contractions and re- 
laxations of all of the large muscles of the 
body supplemented by massage and practised 
seriatim while lying in bed in the early morn- 
ing. The author believes that the same results 
can be obtained by anyone who will faithfully 
and persistently practise the simple system of 
exercises which he has devised. Starting with 
the premise that the real cause of old age is 
waste-clogging matter, the debris or ashes re- 
sulting from the process of life, Mr. Bennett 
believes in- the mechanical or muscular removal 
of the debris. He argues that any muscle exer- 
cised, that is, alternately contracted and re- 
laxed, throws off dead matter and increases in 
size, strength, and elasticity, and any adjacent 
gland or organ shares in the improvement. 

Liquid and Gaseous Fuels and the Part 
They Play in Modern Power Pro- 
duction. By Vivian B. Lewes, F.I.C., 
F.C.S. New York: D. Van Nostrand 
Company, 1907. 12mo.; pp. 3 '34. Price, 
?2. 
The authgr has an International reputation 
as an authority on gas as an illumlnant and 
fuel. The subject of liquid or gaseous fuels 
has, during the last decade, assumed such Im- 
portance that there is ample room for a good 
book on this subject. The development of the 
internal-combustion motor, the perfection of 
the automobile, and the important part played 
by liquid fuel in the navies of the world make 
the present time one of the most interesting 
epochs in the history of power production ; and 
it is thought that by bringing together the his- 
tory and practical development of the use of 
various forms of combustible liquids and gases 
for the generation of energy, this book may do 
some service in the advancement of the subject. 
The author has performed a signal service in 
bringing out this book at the present time. 
It is well illustrated with new engravings. 

Health and Beauty. By John V. Shoe- 
maker, LL.D., M.D. Philadelphia: P. 
A. Davis Company, 1908. 8vo. ; pp. 
476. Price, $3 net. 

Health and beaujty are closely allied, and 
nowhere -so clearly as in the condition of the 
skin, pure skin being an important element of 
beauty as well as of health. It should, there- 
fore, be a subject of much interest to mankind. 
The author points out to the reader the various 
methods by which the health may be influ- 
enced by climate, diet, ventilation, bathing, and 
exercising. The diseases to which the hair and 
nails are also subject receive attention. The 
legitimate employment of cosmetics is defined 
and choice formulae are given for their prepara- 
tion. This work, although written from a 
medical standpoint, does not overlook but ex- 
pressly includes aesthetic conditions which na- 



ture Itself presents In connection with the sub- 
ject. 

Road Preservation and Dust Prevention. 
By William Pierson Judson. New 
York: The Engineering News Book 
Department, 1908. 6x9 in.; pp. 144; 
16 illustrations. Price, $1.50 net. 
The preservation of the surface and the pre- 
vention of dust on macadamized roads form the 
problem now to be solved by engineers charged 
with the maintenance of many thousands of 
miles of broken-stone roads which have been 
built throughout the country during the past 
decade. The advent of the automobile in- 
creased the acuteness of this problem, and new 
roads that are proposed or in progress must be 
better built than the older ones. They must be 
better bonded and better surfaced and these re- 
sults must be reached if possible without un- 
duly increasing the cost. The author has given 
us a most illuminating treatise on the whole 
subject. 

Hydro-Electric Practice. By H. A. E. C. 

von Schon. Philadelphia: The J. B. 

Lippincott Company, 1908. 4to. ; pp? 

382. Price, $6. 
A comprehensive work, in which the utiliza- 
tion of water power as a source of electric 
energy is presented. The book is in two parts : 
1. Analysis of a Hydro-Electric Project. 2. 
Designing and Constructing the Plant. The 
author has pursued the practice of hydro-elec- 
tric engineering for some fifteen years, and he 
stands probably alone in his profession in this 
country as a purely hydro-electric engineer. 
His exceptional opportunities to gather experi- 
ence have particularly fitted him to discuss a 
subject that is now receiving considerable at- 
tention from engineers, capitalists, and pro- 
moters. 

India Rubber and Its Manufacture. By 
Hubert L. Terry, F.I.C. New York: 
D. Van Nostrand Company, 1907. 
12mo.; pp. 294. Price, $2 net. 
The largely extended use in recent years of 
India-rubber tires on vehicles of all sorts has 
led to an increased interest being taken by the 
general public in the natural history and manu- 
facture of rubber. Moreover, the establishment 
within the last year or two of numerous rubber 
plantations in Ceylon, the Straits Settlements, 
and Malaya has led to this almost indispen- 
sable commodity becoming a common topic of 
conversation. The present volume, which is 
expressly designed for the general reader and 
for the technologist in other branches of indus- 
try, cannot be considered a superfluity — that is, 
if its scheme of bringing information up to 
date is considered by the critical reader to have 
been accomplished. It may be as well to state 
emphatically that, while this small volume does 
not pose as a working guide or handbook for 
the India-rubber manufacturer, it is hoped 
that the latter may find something to interest 
him in its pages. 

Mechanical Engineering and Machine 
Shop Practice. By Stanley H. Moore. 
New York: Hill Publishing Company, 
1908. 8vo.; pp. 502. Price, $4 net. 
This book deals with modern machine shop 
practice and its correlative mechanical engineer- 
ing and js written primarily as a textbook for 
the student and apprentice. The book is pro- 
fusely illustrated with half-tone engravings, 
line cuts, and diagrams. The tables are also 
numerous. It is one of the best works on the 
subject which have ever come to our attention. 
It would prove of great value to those who are 
taking a course in mechanical engineering in 
some institution of learning. The book is ex- 
tremely well made and does the publishers 
great credit. 

The Manufacture of Lubricants, Shoe 
Polishes, and Leather Dressings. 
By Richard Brunner. Translated 
from the Sixth (enlarged) German 
Edition, by Charles Salter. London: 
Scott Greenwood & Son. New York: 
D. Van Nostrand Company, 1906. 
12mo.; cloth; 176 pages, 10 illustra- 
tions. Price, $3 net. 
Fatty, chemical, and mineral lubricants are 
technically and chemically treated In this new 
edition. Such recipes as are a success in prac- 
tice have been sanctioned, and they are cal- 
culated to' give the makers of lubricants for 
their own uses a reliable compound. Part I. 
is concerned with the manufacture of lubricants 
and greases, Part II. with shoe polishes and 
leather-softening preparations. The rules laid 
down will secure the perfect preservation of 
machine parts and protect leather from lia- 
bility of brittleness. There is hardly an indus- 
trial business that may not be benefited by the 
use of the information and formulse in this im- 
portant issue. A substantial index is provided. 

Machine Design, Construction, and 
Drawing. A Text-Book for the Use 
of Young Engineers. By Henry J. 
Spooner, C.E! London: Longmans, 
Green & Co. New York, Bombay, and 
Calcutta, 1908. 8vo.; cloth; 691 pages, 
86 tables, and over 1,400 figures. 
Price, $3.50. 
Young engineers will find this volume essen- 
tial in helping them to a thorough training in 
the elements and principles of design. The 
opening chapters are given to teaching the art 
of making working drawings of simple pieces, 
while design and construction more particu- 
larly claim the author's attention in the remain- 
der of this highly technical work. At the 
end of most of the chapters, drawing and 
sketching exercises are furnished. Useful 
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Think What These Pru= 

dential Checks Would 

Mean Coming to 

the Wife and 

Family Every 

flonth! 




Income 



20 Years 

or 

For Life! 



The Prudential's 

Very Newest Idea 
In Life Insurance 



At age 30, for $167.35 a year, during your life (a saving of 
$13.95 a month) your Family Will Receive after your death 
$50.00 Every month for 20 years, or $12,000 in all ! 
At slightly higher cost, the income would continue for life! 



IN& 




SUPPOSE your salary should permanently 
cease to-day by your death, what would your 
family do ? What have you provided for 
them in its place ? THE PRUDENTIAL has a 
new and perfect plan. Read this carefully. Say 
you are 30 years old ; a monthly income of $50.00 
a month for your family for 20 years after your 
death, or $12,000 in all to them, would cost you 
now only $167.35 P er y ear > or $ J 3-95 P er month 
during your life. Think of what your family could 
do with a check of $50.00 sent them on the first 
of EVERY MONTH, EVERY YEAR for 20 
years by The Prudential. If your wife should die 
within the 20 years the money would still go to 
your children or other heirs for the remainder of 
the 20 years. Under this plan the safe Invest- 
ment of your life insurance money is guaranteed 
by THE PRUDENTIAL. In other words you 
can practically arrange in advance yourself for the 
proper investment of your life insurance money 
through this new policy of THE PRUDENTIAL 
instead of leaving it for your wife or children to 
do. These checks will be sent each month by 
THE PRUDENTIAL to your heirs and THE 
PRUDENTIAL has the Strength of Gibraltar to 
guarantee the payments. 

The checks will supply the money necessary to 
buy food, clothing, rent and education to those 
whom you now support, and the money will come 
regularly each and every month for 20 years, mind 
you. At slightly higher cost, the income could 
be made to continue for life. 

Give to every mother in America even a small 
income, and in the strength of her character, 
patriotism and devotion to home and family, she 
will keep the family together and the children at 
school. It is within your power to make her 
task as light as possible. Will you do it ? 

Send to-day for information of this wonderful 
new home-protecting policy. It will put you 
under no obligation and will give you a plan 
guaranteeing support and education for those most 
dear to you in case you should be taken away. 

Fill out a postal card now, stating your age, 
occupation, and the amount you think you might 
be able to save each week or month towards this 
kind of a policy, and mail it to us to-day. You 
will be under no obligation and the information 
will be held strictly confidential. 

If you are a single man, the policy may be 
taken on the Endowment plan, which will provide 
for a monthly income for yourself in later years. 

Don't wait. Write to-day. Address Dept. 121. 



Write for Rates at Your Age and Learn How You can 
Provide an Absolute Guaranteed Income for Your Family 

The Prudential Insurance Company 

OF AMERICA 

Incorporated as a Stock Company by the State of New Jersey. 

JOHN F. DRYDEN, President. Home Office, Newark, N. J. 
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To Secure Precision 

in your machine shop work you 
need tile absolutely reliable 

Star" p,t:/ Lathes 

which are admittedly the most ac- 
curate, adaptable and durante on the 
m:irket. !) to 16-iuch swing. High 
gKUfa throughout. 

THE SENECA FALLS MFG. CO. 
BUS Water St., Seneca Falls, N. Y. 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 

tnnt gnrl Dnuiar and Turret Lathes, Pian- 
rUUl anil rUWer ers, Shaners, and Drill Cresses- 
SHKPARD LATHE CO., B3 \V. »i St. Cincinnati, O. 



Veeder 
Counters 

to register reciprocating 
movements or revolu- 
tions. Cut full size. 
Booklet Free 

VEEDER MFG. CO. 
18 Sargeant St. 

Hartford, Conn. 

Cyclometers, Odometers, 
Tachometer a. Counters 
and Fine Castings. 




MENNEN'S 




BORATED TALCUM 



TOILET 
POWDER 



for After Shaving. 

Insist tbat your barber uses 
•4 Mennen's Toilet Powder after he 
shaves you. It is antiseptic, and will prevent 
any of the many skin diseases often contracted, 

A positive relief for 1'rk-kly Heut, Clinting and Sunburn, 
and all afflictions of the skin. Removes all odor of perspiration. 
Get M eniieil'fl — the original. Sold everywhere, or mailed for 
25 cents. SAMPLK FREE. 

GERHARD MEXXEN CO., Newark, N. J. 



SPECIAL TO AUTOMOBILISTS:— 

Bosh Magneto Plugs only $1.25 each. Guaranteei in 
every respect. We sell automobile supplies cheaper 
than any supply house in the United States. We buy in 
quantities and sell by mail only; we have over 10,000 
customers. We sell anything from an automobile to an 
oil can. Send for our weekly bargain sheet; it will 
interest you and save you money. 

CONSUMERS AUTO SUPPLY CO. 
12-V2-1254 Wabash Avenue, Chicago, Ills. 



ROTARY PUMPS AND ENGINES 

Their Origin and Development.— An important series of 
papers giving a historical resume of the rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
Supplements 1 HI9» II Hi. 11 11. Price 10 cents 
each. For sale by Munn A Co. and all newsdealers. 



PATENTS 



Our Hand Book on PatentR, Trade-Marks, 
etc., sent free. Patents procured through 
Munn & Co. receive free notice in the 

Scientific American 

MUNN & CO., 361 Broadway, N. Y. 
Bbanch Office: 625 F St., Washington, D.C* 




?8u USE GRINDSTONES? 



If so we can supply you. All sizes 
mounted and unmounted, always 
keDt in stock. Rememoer, we make a 
epecialtyof selecting stones tor all spe- 
cial purposes. Send for catalogue " I " 
The CLEVELAND STONE CO. 
2d Floor, Wilshire. Cleveland, 0. 



TYPEWRITERS 



ALL 
MAKES 



Visible Writers °* o«..rwi.. 

I Olivers, Remingtons, Smiths, etc. 

Shipped ANYWHERE for Free Trial, or RENTED, 
allowing RENT to APPLY. 

Prices $15.00 Up 

First class Machines/resTi from the Manufacturers 
Write for Illustrated Catalog 10l Your opportunity, 
TYPEWRITER EMPORIUM, (Est. IB92)92&94 Lake St. Chicago 




HOW 



Manufacturers 
Can Increase 
Their Business 



Read carefully, every Week, 
the 

Classified Advertising Column 

in tfie 

SCIENTIFIC 
AMERICAN 

Some week you will be likely 
to find an inquiry for some- 
thing that you manufacture or 
deal in. A prompt reply may 
bring an order. 

Watch it Carefully 
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tables are presented in connection with the 
strength of bolts, chains, belts, textile and 
wire ropes, forgings and many kinds of iron 
and steel, etc. Also the properties and quali- 
ties of the new steels of which vanadium is the 
most prominent, are expounded and their use 
in motor-car machines fully treated. A large 
section deals with the distribution and trans- 
mission of power from prime movers by toothed 
gearing, belt-gearing, and textile and wire rope 
gearing. The questions of designing machine 
frames, stiffness in machine parts, and ball and 
roller bearings are treated in a way that reflects 
the technical training of a teacher skilled in 
workshop processes and methods. A thorough 
index is provided. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

September 8, 1908, 

AND EACH BEARING THAT DATE 

[See note at end of Hat about copies of these patents.] 



Abdominal supporter, jr. Carrington-Strang. . 898,093 
Acid, concentrating nitrosulfuric waste, II. 

l'miting 898, .TOO 

Acid, making nitric, (1. II. U. Brnnler 898,0:« 

Acid, making tartaric, J. McDougall. , 898,25:5 

Adding machine, A. E. Cole 807,877 

Adding machine, J. (J. Vincent 897,941 

Adding machine. It. (". Streli 898,282 

Adding machine, A. Iloch 898,411 

Addressing machine. E. H. I'rc.v . . . . 897.887, 897.888 

Adjustable frame, T. .1. Harford 898.047 

Adjustable stand, G. O. Miller 898.059 

Adjustable stand. J. \V. Rice 898,203 

Aerial ships, propelling device for, I). I... 

Wolf 898,081 

Air brake coupling, .1. II. & J. R. Cole 898,090 

Air compressor, F. W. Parsons 898,389 

Alloys, electrodeposition of, >S. 0. Cowper- 

Coles 898,189 

Alloys, producing ferro, F. M. Becket 898,17:1 

Amalgamator, B. F. Gelger 897,975 

Amusement apparatus, A. Malsin 898,050 

Animal trap, 1). V. Dennis 898.041 

Annealing box. W. B. Bennett 898.172 

Antisnoring device, L. F. Liebhardt 898,379 

Ash receptacle. M. .1. Carney 898.091 

Audiphone, ('. L. Buckwalter 898.035 

Automatic hook. Coulter & Tuggy 898.329 

Automobile radiator. Long & Wright 898,237 

Axle lubricator, Meyer & Scbiflers 897,915 

Bag machine, body forming mechanism of, 

T. M. Avery 898,107 

Bank, savings, C. Fisher 898.200 

Barrel and basket cover, A. Ii'olker 898,301 

Barrel heater, II. C. Rogers 898,005 

Beam, composite, F. C. Keighley 897.982 

Bearing device, step, T). C. (Iriswold 898,40(1 

Bearing for wheels, centrifugal oiling, F. A. 

Warren 897.943 

Bed and sofa, combination, L. Albert 898,391) 

Bed, invalid. .T. Hall 897,890. 897.891 

Beet handling apparatus, D. I,. .Toehnek 898,112 

Bells, circuit closer for call, R. Henderson.. 898.104 

Bicycle brake lock. B. Peducasse 897.920 

Bill or bag holder, J. Morgan 898.251 

Billiard and pool bridge, F. G. Farnham 898,345 

Biuder for loose sheets, temporary, L. C. 

McNeal 898.385 

Binder, loose leaf, C. B. Cook 897.878 

Binder, temporary, C. C. Malthy 898.245 

Bit, F. Swales 898.394 

Boat detaching device, life, .T. Prevot 898.004 

Boat lashing device. F. T. Clayton 898.094 

Boiler tube expander, J. W. Faessler. 898.202. 898.203 

Boot and shoe, .1. F. Sennit* 898.145 

Boot and shoe cushion. F. P. Melntyre 897.920 

Boring machine, F. J. Waters 897.944 

Bottle capping machines, cap feeding mech- 
anism for, A. Jones 898.113 

Bottle closure, T. S. Rainey 898.201 

Bottle locking device, milk, F. Johnson 898.222 

Bottle, non-refillable. P. F. Schmidt 897.934 

Bottle, non-refillable. J. W. Butler 898.090 

Bottle stopper. T. B. Hafstad 898.359 

Bottle washing machine. A. S. Otto 897.998 

Bowling pin truing device. T. .Small 897.937 

Box fastener. J. C. Merrill 897.980 

Box fastener, N. A. Smith 898.279 

Box filling machine, J. W. Penmead 898.337 

Brace and plate, 0. H. Gunvalson 898.040 

Bracelet, J. Bulova 898.181 

Bracelet band. T. S. Bennett 897,869 

Bread-cutting dsvlce, N. M. Andersen 898.103 

Bread mixer. C. Friedman 898.211 

Bridge rail lock, draw, C. II. Morrison 898.252 

Broom attachment, J. A. Lewis 898.232 

Brush, bottle washer, C. K. Volekening 898.288 

Buckle, A. L. London 898.122 

Buckle, belt. J. Hough 898.300 

Building construction bracket. A. Toupin.... 898.280 
Butter, granulating and purifying, F. Seim.. 898,070 

Butter granulator and purifier. F. Seim 898.011 

Cabbage cutting machine, C. W. Hottman... 898.109 
Canning apparatus, Fillmore & Anderegg.... 898.002 
Car construction, railway, li'arvey & Cook . . 897.890 

Car coupling. Goldman & Stephens 897,889 

Car fender, rolling automatic. F. A. Johnn... 898,375 

Car fender, street. E. II. Schulze 898,140 

Car replacer, W.. M. Kitchen 898,220 

Car safety appliance, railway. J. T. Andrew. 898.105 

Car standard, log, M. Majette 898.244 

Car. tank, J. F. Rtreib 898.152 

Car, tank, K. C. Blest 898,177 

Car windows, dust and cinder shield and 

guard for. J. S. McKenzie 897.994 

Cars, automatic pipe coupling for railway, E. 

E. Gold 898.21 4 

Carbureter, F. IT. Heitger 898.301 

Carpenter's combination tool, A. Bartels 897.807 

Cart, W. Earnest 898.344 

Cart, dump, F. C. Feller 898,204 

Carton, F. F. Cokey, et al 898,355 

Cartridge carrier, V. H. Jennings. . .898.372. 898.373 
Carving machines, retracting mechanism for 

automatic. II. C. Baase 898.108 

Casein, manufacture of. II. V. Dunham 897.885 

Cash register. A. N. Ericsson 897,880 

Casting molds, means for automatically con- 
trolling the opening and closing of two- 
part. E. A. Custer 898.190 

Cement, manufacture of. W. E. Snyder 897.938 

Chandelier hanging device. O. Peterson 898,391 

Channel flap turning machine, C. I*. Stanbon. 898.010 

Checkrein, B. J. Grant 897.977 

Checkrein releasing device. S. P. Foster 807.973 

Chromoscope. diffraction. F. E. Ives 898,309 

Churn-operating mechanism. R. E. Fleming. 898,207 
Cigar banding device. Silger & Deatherage.. 898.273 

Cigars, packing, O. L. Parmenter 897,925 

Clamp. See Fence stretching clamp. 

Clamp. J. Kennedy 897.903 

Clamp. O. Wallace 898.390 

Clasp. II. E. Berkey 898,170 

Closet, C. Kelley 898.225 

Clothes and clothes pin receptacle, combined. 

W. H. Carpenter 898.315 

Clothes drying apparatus. J. M. Lemon 898.051 

Clutch, friction. I). F. Lepley 897.909 

Clutch, friction. II. N. Davis 898.332 

Clutch, friction. R'oenika & Triplett 898.302 

Coal, burning, Poppenhusen & Harrington... 898.134 



The Perfection Wrench 

Newest wrencb on the market. Best "all- 
round " tool ever made. A II steel— great 
strength. Instantly adjusted. Easily and 
quickly operated. Immense time temper and 
trouble saver. Indispensable to Rutomo- 
bilists. After using the " Perfection " once, 
you will never buy any other make wrench. 
Write for eircul ar to 

THE PERFECTION WRENCH CO. 
Box 4'2«, Port Chester, N. Y. 



* fi TME ONLY OWE" 

Here is the only double lip, self-centering counter- 
sink having a cutting keen edge and made on the true 
principle for a wood-working 
tool. It clears itself of shav- 
ings in any kind of wood and 
cuts a smooth, round hole. 
Made from the best steel, 

forged, twisted and tempered. Can be sharpened from 
the inside without a tile. Prices, % in., 35c; % in., 4i)a. 

Send f 01 232-paae catalog No. 18-B. 
THE L. S. STAKKETT CO., Athol, Mass., 1\ t*. A 



Pipe Cutting and Threading Machine 



For Either Hand or 

This machine is the regular hand machin 
with a power base, pinion, countershaft, 
can be worked as an ordinarypower 
machine or taken from its base for 
use as a hand machine. Pipe l 4 in. 
to 15 in. diameter handled easily in 
small room. Illustrated catalogue — 
price list free on application. 

THE CURTIS & CURTIS CO. 

S Garden St., Bridgeport, Conn. 



ower 

ppl 





kittle Slant 



Reliable,_5teversible, T/wo Cycle. 
Two and Three Port. Guaranteed 
for one year. Simple and easy to 
operate. Our Free Catalog A3 is 
worth your having. 

Send 10 cents in stamps for our 
book entitled " Ignition. Vaporiza- 
tion, Installation and Operation 
of a Gasoline Motor." 
UNITED MFG. CO., . . Detroit, Mich. 



METAL POLISHES.— FORMULAS FJR 

Putz Pomades, Pastes, Liquids, Powders and Soaps for 
polishing metals, are contained in Scientific Ameri- 
can Supplement Nos. 1 J«:t, 1 JH8 and liiN». 
Price 10 cents eacb from this office and all newsdealers 



The New British Patent Law 

BUILDING SITES 



SPLENDID OPPORTUNITY FOR 
ENTERPRISING FIRMS. 



THE ATTENTION OF INDUSTRIAL FIRMS RE- 
QUIRING FACTORIES OR WORKSHOPS IN 
GREAT BRITAIN IS DIRECTED TO THE AD. 
VANTAGES AND FACILITIES FOR ALL SUCH 
INDUSTRIAL CONCERNS IN THE 

CITY OP DUNDEE, SCOTLAND 

POPULATION ABOUT 165,000. 



ADVANTAGES. 

SPLENDIDLY SITUATED on the River Tay, Dun- 
dee oners unsurpassed facilities for cheap carriage by 
water to other ports in Britain or the Continent of 
Europe. 

GOOD RAILWAY SERVICE, connections all oyer 
Britain by two of the principal Railway Companies, 
viz. :— the Caledonian and Noith British Railways. 

QUOUVD IN ABUNDANCE and at cheap rates, 
an excellent choice of convenient sites near the river 
and adjoining the railways. 

UNLIMITED SUPPLY OF ELECTRICITY from the 
Corporation's New Electrical Works, at charges for 
large users of power as favorable as in the United 
Kingdom. 

UNEQUALLED WATER SUPPLIES for special pur- 
poses at cheap rates. 

PLENTIFUL SUPPLY OF MALE LABOR, includ- 
iug youths who could quickly learn machine work. 

LOW LOCAL RATES as compared with other Sea- 
port Cities, the total on Occupier and Proprietor com- 
bined being about 4s 6d per £1 gross rental. 

TRAMWAY SERVICE to all parts of the City, and 
ample and cheap gas supply. 

THE COALFIELDS of Fife being within easy reach, 

coal can be obtained or railed to Dundee quickly and 

cheaply. 
EVERY ENCOURAGEMENT will be offered by the 

Municipality to K'irras willing to establish new in- 
dustries in the City. 
Other information may be had on application to 

WM. II. BLYTH MARTIN, Town Clerk. 



The Scientific American 
Cyclopedia of Receipts 
Notes and Queries 

REVISED EDITION 

15,000 Receipts 734 Pages Price $5.00 



MAILED TO ANY PART OF THE WORLD 



W0v 

YCL0PED1A 



THE SCIENTIFIC AMERICAN CYCLOPEDIA OF RECEIPTS, 
NOTES AND QUERIES has had an unprecedented sale. It has 
been used by chemists, technologists, and those unfamiliar with the 
arts, with equal success, and has demonstrated that it is a book which is 
useful in the laboratory, factory or home. It consists of a careful compila- 
tion of the most useful receipts and information which have appeared in the 
SCIENTIFIC AMERICAN for more than half a cen- , 

tury. Over 15,000 selected formulae are here collected, 
nearly every branch of the useful arts being represented. 
Many of the principal substances and raw materials used 
in the arts are described, and almost every inquiry re- 
lating to formulae will be found answered. It is more 
than a receipt book, as in most cases it gives all 
the standard and special formulas, thus enabling the 
reader to find a receipt which fits his peculiar need. An 
alphabetical arrangement with abundant cross references 
makes it an easy work to consult. Those who are en- 
gaged in any branch of industry will find this book of 
the greatest practical value, and we especially commend it to those who are 
in search of an independent business, as they will find many formulae for the 
manufacture of salable articles which will be worth many times the cost of 
the book. The Appendix contains the very latest formulae as well as 41 
tables of weights and measures, and a Dictionary of Chemical Synonyms. 



Send for Full Table of Contents 
Mailed Free on R.equest 



MUNN & COMPANY, Publishers 

363 BROADWAY, NEW YORK 



The Edison Concrete House 

How it is constructed, how much it will cost, is it practical from an architectural and 
engineering- standpoint? These and other important questions relating to the structure 
are discussed in a good, thorough, illustrated article published in Scientific American 
Supplement 16S5. Price 10 cents by mail. Order from your newsdealer or from 



MUNN & COMPANY, Publishers 



361 Broadway, New York, N. Y. 



DON'T BUY GASOLINE ENGINES 



alcohol engine, superior to any one-cylinder engine; revolutionizing power. 
Less to Buy— Less to Run. Quickly, easily started. "' 
engine. Send foh " 



UNTIL YOU INVESTIGATE 
"THE MASTER WORKMAN," 

a two-cylinder gasoline, kerosene or 
Its weight and bulk are hair that of single cylinder engines, with greater durability. Coate 



MT^^KH'^rtf^^r £«■ iR J™ r ^ t wU'-^ tiCa MV VerC £i ne - C L heaply m .°2 n J?£ onany wagon. It is a combination portable, stationary or traction 
Catalogue. MIL llMl'1,1, PUMP CO., Alfra., Meagher and 15th St»., Chicago. THIS IS OUR FIFTY-FIFTH YEAR, 



Si;i'ti;mi:i-:r iy, iyo8. 



Scientific American, 



197 



Coal washer ami ore eoneeutni 

Campbell 

Coaster brake. M. Ainsworth . . . 

(JiTSt collar, I.. .1. Rodgers 

Cock, angle, J. G. Nagle 

Coffin, safety, J. J. Toolen 

Collapsible tube and the like, M. 
Collar and garment fastener, \\ . 



Color study device, E. F. Wagner 



Faust. 
11. Lowrle 



KB8.:!14 

8117,052 
898.140 
808.380 
80S, 021 
807,1170 
808.230 
808,200 



Composition of matter, A. E. Gooch 898,044 

1 . i»- x- Tl «Ott Til 



E. Darrow. 



Noyes. 



808.331 
808,203 
808,408 
808,387 
807,901 
808,302 
808,277 



Concentrating apparatus, \V 
Container, C. \V. Warren.... 

Conveyer, W. M. Heiney 

Cork extractor, pocket, II. \V 
Corn cutter, W. S. Iluffaker. 

Corn husking machine. \V. X. Springer 

Cotter pin, I). W. Smith 

Cotton cleaner and gin feeder, .1. II. Shep 

pard 

Cotton, plant for handling baled. J. R. For 

dyce 

Cotton, plant for storing and compressing. J. 

R. Fordvce 897.071 

Cotton topper. O. Schwarz 897,035 

Cracker box. G. C. Macdonald 898.241 

Cranes, guiding means for load -supporting 

ropes in. A. W. Elsing 897.060 

Crate, egg. I). M. Rowe 808,007 

Crushing rolls, leveling device for. W. H. L. 

Fielding 

Culinary vessel. .1. Stuber 

Cultivator, lister. II. Wilshusen.. 

Culvert. D. C. Boyd 

Current motor. II. C. Coder 807.876 

Currycomb, T. E. Desmond 807.882 

Curtain fixture. H. M. Stevenson 808.151 

Curtain pole, H. I). Mayhom 808.248 

Cutter holder. A. L. Valentine 898,395 

Cutting machines, cutting and edge-compact- 
ing member for. A. F. Preston 

Cylinder lock. Ii'. G. Voight 

Delivering and catching device. W. E. Mar 

tin, et al 

Derrick. I'. Yorke 

Desk, J. W. Iliggins 

Dish washer, J. M. Gilbert 

Door closer and tly chaser, combined, J. Co 

stantini 

Door lock. O. E. Spiltoir 

Door safety device. J. Gruuinger 898,100 

Doors, hanging mechanism for laterally mov- 
able, J. L. Kail 898,224 

Drainage svstem. K. Filskow 808,205 

Draw bench. Noyes & Scholes 897,922 

Drawer, rotary. G. A. & G. A. Stromgren... 808.153 

Drill hit, F. VV. Parsons 898,388 

Dve and making same, gailocvanin, C. De la 

Harpe. et al 808,039 

Dve and making same, sulfur, E. T. Bunds- 
man 807,873 

Dye from gallocyanins and making same, 

condensation, C. De la Harpe. et al 

Dye, new disazo, Gunther & Hesse 

Elastic wheel. A. Dauvevgne 

Electric battery, W. MaoMillan 

Electric cable terminal. C. W. Davis 

Electric currents to cars, system for trans 

mitting. J. J. Eagan 

Electric light lixture. W. Amstaiden 

Electric machines, means for regulating dy 

namo, W. I.. Merrill 

Electrical conductors, junction box for, J. F 

Burns 

Electrical distribution system. J. L. Wood 

bridge 807,050 

Electroplating, making articles by, T. A. 

Edison 898,404 

Electrotype block. R E. Doolittle 808.100 

Elevator. C. D. Seeberger 808,009 

Elevator door opening device, F. X. Dong... 807,910 
Embossing and coloring or printing lincrusta 
or like material, apparatus for, F. Wal- 
ton 808,202 

Engines, fuel pump for internal combustion, 

J. D. Macpherson 808,124 

Engines, heat dissipating device for gas, G. 

S. Hill 808.10" 



808.072 
807.072 



808.340 

. . 808,284 

808.162 

808.088 



808.250 
808,078 

808,380 
898,027 
898.106 
898,354 

898.320 
898.014 



808,098 
808,217 
807,881 
898,055 
898,097 

807,965 
898,083 

808,058 

898,182 



roTRAEIUr 

THE WRENCH WITH A GRIP 



T 



V HE R0THWEILER 
WRENCH is drop 
forged of the finest 
quality of tool steel. It is 
lighter and more powerful 
than any other pipe wrench 
made. It has no rivets nor 
weak parts. And will out- 
wear any other make of 
wrench. Every wrench is 
inspected and tested before 
leavine the factory. There 
is no possibility of getting a 
defective Rothweiler 
Wrench. The parts are six in 
number and are interchangeable. 
Household size $2.00. Ex- 
press prepaid. 

Write to-day for Illustrated 
Booklet 

Crescent Forgings Company 

1203 Railroad St., Oakmont, Pa. 



HOME MADE DYNAMOS. — SCIEN- 
TIFIC American Supplements lfil and (too contain 
excellent articles with full drawings. Price 10 cents 
each, by mail. Munn & Company, 361 Broadway, New 
York City, and all newsdealers. 



The Only Pipe That Gives 1 
the Natural Tobacco Flavor 



Turco 



San GLASS PIPE 

f [ The Turco-Amerlcan Glass Pipe smokes nool and 
jweet ami ctuiin. It lms two bowls. Ail inner one of 
fine meerschaum, from which the smoke is drawn 
through vents into an outer one of toujrh, annealed, 
non-absorbent pla^a. Here the moisture and nicotine 
;ollect and re naiu. T&at't why only cool, clean smoke 
reaches the mouth -why the pipe never bites. 

Every grain of tobacco burns to a white ash.' No wet 
(residue to throw away and the last whiff Is as sweet as 
Ithe first. Easily cleaned and leaves no offensive smell 
Jin rooms or clothes. Send for one. Smoke I til wvvk 
[and If not untisfled mont'y will lie refunded. 

Pipe with handsome, durable ease, $2.00, With- 
'out case, $1.50, Postpaid. State preference for 
straight or curved stem. 

Send for Free Booklet " History of Smoking." 

Turco-American Pipe Co, .3R4 South Av..Rochester,H.Y | 




Palmer Motors 

Two and Four Cycle. One, Two and Four 
Cylinder. Stationary and Marine. One 
to Twenty II. P. Catalogue FREE. 

PALMER BROS., Cos Cob, Conn. 

New York • 30 East 20th Street 

Philadelphia: The Bourse 
Boston : 85 Union Street 
Portland, Me.: Portland Pier 

Seattle, Wash.: Colman I>ock 

Vancouver, B. C: 1P0O Powell St. 



■kins apparatus. 




* THE"BEST"LiGHT + 




W. Sawyer. . 



8!>.% 1 41 
SOS. 187 
808,147 
808.070 
80S. 1 m 
808,317 

808,243 
S07.023 
S08.255 
SOS. 230 
808,330 

898,294 



Rncraviiiir machine. \\ 
Envelop. T. S. Corlutt 

Evaporator, E. von Seemen 

Excavator, clay, R. X. Williams, Jr 

Explosion engine, T. W. Heerinans 

Explosive engine. V. F. Carpenter 

Explosive engine, compound double-acting 

M. M. Maher 

Explosives, preserving. J. Ortiz 

Feed water regulator. II. R, O'Brlan 

Fence stretching clamp, wire. C. E. Logan. 

Fence tie, wire, \V*. M. Dillon 

l-'eiicr'-weaving machine, (I. I*. A. Weisen- 

born 

Fender. See Car fender. 

File, composite. IT. Getaz 808,352 

Filing of memoranda, card chain for svs- 

tematic, H. Rrunn 808.034 

Fire alar.n and extinguisher. C. Wilson 80S, 205 

Fire extinguishers, sprinkler head for auto- 
matic, V. Lapham 897.008 

Fire resisting shutter and slat therefor, 

flexible, F. Ii'. McCloud 807.990 

Firearm, recoil operated. B. Clarus 808,038 

Firearms, combined grip and sight for, O. C. 

Bourne 808,178 

Fish plate. G, Wendling 807,945 

Fish plate. W. II. Carlln 807,961 

Fish tr;i[i. J. It. Ileckman 807. SOT, 897,808 

Flasks, hinged match plate for. Van Cleave 

& Dewey 898.158 

Floating structure, steady, W. E. Mil-ray... 808. 12S 

Flooring, artificial. R. V. Mattison 898,381 

Floors, laving mosaic, granolithic, and simi- 
lar. P. Pellarin 898.001 

Fluid pressure brake, C. A. Tripp 898.<£2 

Fluting or beading machine, C. It. Voorhies. 898. 2K0 

Fly escape, C. W. Stein 898.281 

Fly escape screen, out trapping, II. A. Han- 
son 807,804 

Furnace charging apparatus, b'ast, M. .1. 

Shannon 898.D12, 898.071 

Furnace charging machine, R. It. Brown.... 898,089 
Furnaces, apparatus for automatically con- 
veving bottles, etc., into annealing, C. 

Rrauer 898.179 

Fuse box, II. P. Moore 808,001 

Fuse cut-out, multiple electric, W. Boehm . . . 808,086 
Gallocyanin and making same, De la Harpe 

& Burckhardt 808,040 

Game apparatus. A. M. Foster 808,350 

Garment supporter clasp, H. E. Lorentz 897,911 

Gas engine. C. O.Lake 898,230 

Gas mixtures, apparatus for the analysis of, 

W. S. Hubbard 897,900 

Gas trap, sewer, .T. I*. Putnam 898,136 

Gases, apparatus for the treatment of, S. Z. 

de Ferranti 898,346 

Gate, A. A. Witz 897,949 

Gate, C. N. Mognet 898,060 

Gear, variable speed. R. O. Couch 898.327 

Gear wheels, manufacture of, F. A. Brun... 897.872 

Gearing, L. Fair 897,968 

Gin cleaning mechanism, saw. .1. G. Dickson. 897,883 
Glass brick, tile, and building block, P. E. 

Gon»n 898,045 

Go-cart, folding, M. B. Lloyd 898,235 

Gopher trap. A. F. Renken 898,262 

Governor and reversing gear foi* engines, YV. 

N. Springer 898,074 

Grader attachment. Barrett & Wallace 897,955 

Grain-treating apparatus. H. S. Houston 897,899 

Grinder, glass cutting, J. T. Young 898,028 

Grinding mills and disk pulverizers, releasing 

mechanism for, J. I. Broivn ;.. 898.309 

Guitar bridge. J. De Julio 897.964 

Gun, trap, W. J. Wheeler 808,023 

li'air crimper and curler, P. E. Oswald 808,063 

Hammer, pneumatic, J. Boyer 897,058 

Harrow, E. S. Kinkade....' 807,905 

Harvester bunching device, W. II. Wilder.. 898,161 
Hay rake, combnied center delivery and 

dumping. J. II. I.unsford 898.240 

Heat retainer and drip pan, E. C. Reiter. . . . 897,928 

Heel cushion. M. Byrne 897.874 

Heel plate. J. Llden . 898,118 

H'eel protector, I. Lincoln 898|233 

Height increase!-, heed cushion, and stocking 

protector, combination, L. W. Litch 808.120 

HJnge, R. P. Hawley 898,360 

Hinge, double-acting spring, E. Bommer.... 898,031 
Hinge for day gates, gravitating. F. W. 

Iiodler 898.005 

Hog-hoisting apparatus. T. D. Foster 898.209 

Hook jiiul eye. J. F. Schoeppl 898.069 

Horseshoe calk, removable. I. S. Brassinetou 898.032 



The Latest and Best A. W. FABER. 

"CASTEZC" 




DRAWING 
PENCILS 



Made of the purest graphite in 16 de- ,^ ,<JS^"^ i Ji "J SSJS e flne , Bt E?HS obtainable of 

grees of hardness, 6B to 811, of --^rftSfSBSSP^^^ . any lc i ,Jl\ , ,! ' '"''' lea S5 llat,lu to wear ' 

the utmost delicacy of . -^^flrfsSgjpP^tberefore more lasting than any others. 

tone, permanency, dur- ,.. *Z^^t(itfS^2 OSO^^^^^ Sold by :ill stationers and dealers in :irtiMs' materials. Sample sent to 

ability and intensity of ^J^H : '^SS&^^^ ;i " l'' ,nit ^ interested on receipt of in cents in postage stamps, f 

color. \***f*^ A. W. FABER, . . 49 Dlokerson Street, Newark, New Jersey 



Remarkable Short Stories 
in Collier's Fiction Numbers 



BEGINNING with September, tne last issue of each 
month will be a Fiction Number, largely devoted to 
short stories of exceptional character. The stories 
already selected are from the very foremost writers in the 
English language, and cover a wide range of interest — romance, 
adventure, political and social tendencies, society, and every- 
day life. They are set on land and sea, in all parts of America 
and interesting places in other lands. Some carry a message 
of enlightenment or the burden of "a great cause." Others 
are entertaining in a fascinating, vital way. 

October Fiction Number 

Issued September a6th 
ROMANCE — By Robert W. Chambers. A 

thoroughly dramatic war story, in which a captured spy is a 
woman and her captor is her lover. Full of excitement and 
nervous tension, it is handled with all the crispness of the 
author's "Iole" and his New York society sketches. 

THE ROAD AGENT— By Stewart Edward 

White. The solution of a series of mysterious robberies 
that amazed and impoverished a California mining camp is so 
clean-cut and obvious, when you reach the last page of this 
story, that the reader is chagrined at not having leaped to it 
while the plot was still uncoiling. 

THE VENTURE OF THE FLYING HIND— By 

James B. Connolly. A love story, filled with adven- 
tures on the sea, including a thrilling double rescue made by 
a girl with a clever swing of the lead. All through the story 
a band of Chinamen are in the background smoking their opium 
or grunting their appreciation of the hero's bravery in the dory. 

Stories for the November Fiction Number, by Rex E. Beach, 
Rowland Thomas, and O. Henry, will be announced next month 




Collier's 

The National Weekly 




Horse ehoekhu: and urn-lit 

[1. A. Clemens 

Hose and pipe roliplinjr. W. lOiseinii 

Hose coupling. \V. Ii. Steen 

Hydraulic motor, W. R t'larkson. . 

Hydraulic press, T. K. Holmes 

Ice cream freezer, J. H. Hart 

Ice cutting tool, J. G. Bodenstcin . . 

Ice plants, electric recorder for, 
"Williams 

Incubator, G. Kutz 

Incubator, Ij. S. Bache 

Insects and other vermin, means for exter- 
minating, G. A. II. Midler 807,010, 807.088 



Cain & 



8117,875 
80S. 101) 
808.017 
807.062 
808.365 
808.048 
808,306 



808,313 
... 808,220 
. ... 808.301 



808.037 
808.363 
808,117 
808.130 
808.271 
807,984 



808,062 
807,033 



808,242 

808,121 
808.102 
808.358 



808.007 
808.328 
Curtis 807.870 
80J.116 
807.053 
808.166 
808,415 



Insulated gage plate, E. .1. Clark. 

lntercooler, F. I). Iloldsworth 

Internal combustion engine, II. .1. Leighton. 
Internal combustion engine. I). Roberts.... 
Internal combustion engine. C. X. Scott.... 
Iron, device for cutting figured, •!■ Kruger... 
Kilns, coal burner for cement, O'Honnell & 

McClafferty 808.131 

Knit cap, th,t, N. E. Kahn 808.376 

Knitting machine, circular, II. A. Houseman 808,110 
Knockdown box or crate, L. McMullen. 

Labeling machine, E. P. Savre 

Labels or the like, holder for. XV. O'l.eary.. 807.006 
Ladders, detachable shelf for store, G. II. 

Ridout 807.020 

Lamp, electric arc, P. M. Capitaine 807.000 

Tamp, electric arc, R. E. Leve 808.052 

Lamp, gas, C. W. Bovse 808.312 

Lamp, revolving. C. C. Clifton 808.322 

Lantern, projecting. C. M, Lungren 808.054 

Lantern, tubular, K. L. Stemlahl 808.303 

Last lock. .1. T. Harding 808,407 

Latch, gate. J. Mason 808.247 

Level and compass, A. Carrier S08.O02 

Lifter. See Wire lifter. 

Light fixture. A. B. Wilson 807,047 

Light producing device, intermitting. J. C. 

F. .Turgens 807.081 

Lightning arrester. F. I'. II. Knight 807.900 

Liquid holding tank, hot. C. E. Clisliee 808.180 

Liquid meter, W. G. Kent 897.004 

Lixiviator, W. L. Imlay 808.050 

Loading and storing machine, W. E. Hamil- 
ton 807.803 

Lock, T. C. Prouty 807,024 

Locking doors and the like, means for, A. 

Windsor 807,048 

Locomotives, adjustable exhaust for, II. II. 

Mackey 

Logger's wire rope sheave block, II. J. Litt 

ler 

Loom shuttle tension device, ,T. E Ilauvette. 

Loom warp stop-motion, W. Gross 

Looms, extension roll for silk and other. C 

Schneider 808.270 

Loving cup, A. Schickerling 808.142 

Lunch box, O. Schmitt 808.143 

Magneto, high tension, E. B. .Tacobson 808.370 

Mail arranging device, V. G. Anderson 808.164 

Mail bag catcher. W. Robinson 808.265 

Mail bag delivering apparatus, A. Thwing. . . 808.157 
Mail bags from moving trains, device for de- 
livering, M. Klos 808.227 

Mailbox signal lock, Patterson & Wiseman. 808.000 
Mail pouch catching device, O. M. Foley.... 808.208 
Masonry work, making a composition of mat- 
ter for, Tyc & Benjamin 807.039 

Mattress handle. C. B. Holding 807.070 

Measure, tape. W. Cbesterman 898.320 

Measuring device, E J. Me/.ger 807.087 

Measuring device, wall paper, G. II. Broad- 
water 808.308 

Meat saw, bund controlled power operative, 

W. A. Russell 

Mechanical movement, C. .T. Coulter. 
Metal, manufacturing expanded. L. E. 

Metals, refining, K. O. Kretschmer 

Metallic product, G. F. Allen 

Metallic web or fabric, G. Aucoc 

Metallurgical apparatus, W. A. Merralls 
Meters, device for the protection of, T. 

Midler 898.384 

Milling machine, L. Giannelli 808,353 

Mines and tunnels, air lock for, P. II. 

Durack 808.343 

Mining caisson, extension. W. W. Beeson.... 898.174 

Mixing machine, C. E. Bathrick 808,171 

Molding machines, sand feeding device for, 

Y\ . II. Wangelin 807.042 

Mop and brush making machine, L. Stocker. 808.010 
Motors, automatic governor for pneumatic, C. 

L. P/avis 808,104 

Motors, electric ignition device or sparking 
plug for internal combustion, Bastian & 

Calvert 807.868 

Mowing and raking machine. T. J. Thorp.... 808.155 

Music turner, sheet, J. T. Stapleton 808.140 

Naphtha, nitrating solvent, G. Schultz 808.144 

Necktie. A. J. C. Egberts 898.198 

Nut lock, E. Tosson 808.003 

Nut lock, C. II. Cover 808.188 

Nut lock, A. W. Dawes 808.333 

Oiling device, wheel, O. W. Patten 897.009 

Ore separating or concentrating machine, \V. 

R. Lins 808.110 

Ornamental fabric and producing the same. 

E. J. Ryerson 808.260 

Package tie, G. II. Danghtrey 808.102 

Packing and display ease. J. W. Barber 808.170 

Packing case, W. D. Ballou 898,169 

Packing, metallic, G. I>. Rollins 898.066 

Pantaloons protector, M. Elzas 808.201 

Paper box machine, A. W. Mitchell 808.250 

Paper mills, wood pulp factories, and the 
like, method of and apparatus for strain- 
ing the waste water in. Gaara & Hem . . 808.212 

Pen. fountain. R. A. Hamilton 807.802 

Perforating mechanism. It. M. Davidson 808.103 

Permutation lock. .1. P. Geraghty 808,417 

Peroxid of potassium, manufacture of, G. F. 

.Taubert 807,080 

Photographic copies of printed matter and 

the like, making, C. von Arnhard 807.954 

Piano. J. A. Wcser 808.160 

Piano-playing instrument, electrical, A. L. 

Hart 808.218 

Picture hanger. O. J. Paris 807.060 

Piling and constructing the same, F. W. 

Skinner 808.013 

Pillow sham holder, V. Marks 808.126 

Pipe cleaner, waste. W. T. Lisenbv 808.234 

Plant protector, E. R. Drake 808.341 

Pliers, watchmaker's, E. A. Barker 808.304 

Plow. P. D. Arras 807.865 

Plumbing fixture, P. J. Madden 807.014 

Pocket. II. Ahnfeldt 808.200 

Pocket box, sheet metal. I. J. Marcnse 808.125 

Pole socket. D . A . Roberts 808.138 

Power transmission mechanism. W. E. Belt. 808.175 
Press. See Hydraulic press. 

Pressure gage, G. Spencer 808.148 

Pressure indicator, A. II. C. Gibson 898.213 

Printing press. J. II. Stonemetz 898.075 

Printing press ink roller trip. C. L. John- 
ston 897.002 

Prolectile, explosive, Meigs & Gathmann. re- 
issue 12,840 

Proteids with bismuth iodid. manufacturing 

new compounds of. A. Busch 898.31 1 

Pulley casing, sheet metal. F. E. Sloan 898.275 

Pulley casings, making sheet metal, F. E. 

Sloan 898.276 

Pulley lift, automatic safety. F. W. Carter.. 808.318 

Pump. D. E. & O. C. Clayton 897.963 

Pump, air life, W. F. Spangler 898.015 

Pump curbs nr frames, fastening device for. 

T. T. Baker 898.303 

Pump, hydraulic air. J. B. RWout 898.264 

Punch. W. A. Whitney 898,397 

Puzzle, J. W. Hark..' 898.321 

Puzzle. C. IT. Dreher 898.342 

Radiator. Long & Todd 898.238 

Roil bond. R. J. Ostlck 898.907 

Rail fastener. K. O. Lofthus 898.053 

Rail fastener. Walker & Evth 808.201 

Rail, guard, C. Wiench 807.046 

Rail joint, C. L. McVov 807.021 

Rail joint. P. W. Row 808.006 

Rail joint. II. Markussen 808.412 

Railway brake, drop lever, W. C. Watson... 808.416 
Railway conduit, electric, E. E. Granger.... 808.216 

Railway cross tie. C. T. Moore 897.918 

Railway electric signaling. .T. Hutchinson .. . 898.219 
Railway electric signaling system. .T. Hutch- 
inson 808.221 

Railway safety appliance. .1. T. Andrew 807.864 

Railway signal. .T. P. Coleman 898.325 

Railway switch device, safety, Tangney & 

Barnes 898,154 
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Classified Advertisements 

Advertising in this column is 75 cents a line. No less 
than four nor more than ten liues accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 

READ THIS COLUMN CAREFL'LL .".-You will And 
inquiries for certain classes of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information. There 
is no charge for this service. In every case it is 
necessary to give the number of the inquiry. 
Where manufacturers do not respond promptly the 
inquiry may be repeated. ^^ & CQ> 



BUSINESS OPPORTUNITIES. 

A CORPORATION of highest standing having large 
well equipped factory and selling organization, and 
ample capital, desires to manufacture and market me- 
chanical inventions of unquestioned merit. Corres- 
pondence solicited. Address K. A., Box 773, N. Y. City. 

Inquiry No. S61 1.— Wanted to buy springs for 
light power purposes. 



PATENTS FOR SALE. 

FOR SALE.— Patent No. 886,389, issued May 5, 1908. 
A fish-tail propeller. Reducesfriction to a minimum, 
giving greater obtainable speed than ordinary pro- 

Seller, witb reduced cnal consumption. I have sole 
nited States patent right over same. Address Frank 
S. Merrow, Apartado No. 664, Mexico City. 

Inquiry No. S6*28.— Wanted to buy paving block 
machines for use with partly fluid substances. 

CHEAP FOR CASH.-Grroh's folding fire hose bridge 
Patent No. 886.798. Patented May 5, 1908. For full 
particulars address Robert C. Groh, 446 Wabasha 
Street, St. Paul, Minn. 

Inquiry No. 8650.— Wanted to buy file cutting 
machinery. 



PHOTOGRAPHY. 

AMERICAN PHOTOGRAPHY.-A monthly maga- 
zine containing up-to-date information about photo- 
graphic processes, formulas and Tiew apparatus. Each 
number is tilled with nimerous illu strations of recent 
pictorial photoeraphs. Valuable to the professional and 
beginner. 15 cents monthly, $l,nO per year. Three 
specimen conies for 25 cents. Am. Photographic Pub- 
lishing Co. No. 6 Beacon Street, Boston, Mass. 

Inquiry No. 8667.— Wanted to buy needle, pin and 
pen machinery. 



BOOKS AND MAGAZINES. 

WIRELESS TELEGRAPHY.-Send 10 cents for spe- 
cial number of Electrician and Mechanic, devoted to 
this subject. Articles un how to make a 4-inch induc- 
tion coil, magnetic detector, independent Interrupter, 
indoor wireless, adjustment of detectors on tuned cir- 
cuits, wireless telephony, storage batteries. Also hall 
seat, 16-foot launch, model engine, telephone installa- 
tion, mechanical drawing, etc. List of electrical and 
mechanical books free. Sampson Publishing Company, 
1151 Beacon Building, Boston, Mass. 

Inquiry No. 8685. -Wanted to buy 1M to 3-inch 

No. 13 to 18 tempered s pring steel. 



MOTION PICTURES. 

THE MOVING PICTURE WORLD, weekly, 10 cents 
per copy; yearly subscription, $2. The only paper de- 
voted to the movintr picture, illustrated sone and lan- 
tern lecture field. Moving Picture World, Box 450, N.Y. 

Inquiry No. 8687.— Wanted to buy motor plows. 



LISTS OF MANUFACTURERS. 

COMPLETE LISTS of manufacturers in all lines sup- 
plied at short notice at moderate rates. Small and 
special lists compiled to order at various prices. Es- 
ti mates should be obtained in advance. Address 
Munn A Co., List Department, Bux 773, New York. 

Inquiry No. S699.— Wanted to buy two-stranded 
soldered wire for heddles. 

A LIST OK 1 1.500 mining and consulting engineers on 
cards. A very valuable list for circularizing, etc. 
Price $15.00. Address Munn & Co., List Department, 
Box 773, New York. 

WOULD LIKE TO GET NAMES AND ADDRESSES 
of manufacturers of devices for cleaning boiler flues. 
For particulars address A. M. Collins Manufacturing 
Company, 226 Columbia Avenue, Philadelphia, Pa. 



Inquiry No. 8774.— For machinery for making 
bags from sisal hemp. 

Inquiry No. 8775. -Wanted to buy stock novelty 
or jewelry catalogues. 

Inquiry No. S77W-— For manufacturers of reapers, 
binders and mowers. 

Inquiry No. 8779.— For parties manufacturing 
gas, gasoline, steam engines and boilers; also packing 
and mineral wool, steam supplies, iron and lead pipe, 
power transmission machinery and steam fitters' tools. 

Inquiry No. 8780.— For parties who make gasoline 
stoves. 

Inquiry No. 8783.— For manufacturers of small 
drummer's traps as whistles, rattles, rooster crows, etc. 

Inquiry No. S7S4. — For manufacturers of alcohol 
burners for lights and stoves. 

Inquiry No. 8786.— For parties to manufacture 
glass balls blown about 1J^ inch in diameter with ak* 
inch hole through the center, should hold about 200 
pounds to the square inch of steam pressure. 

Inquiry No. 8787.— For parties who manufacture 
cat-gut. 

Inquiry No. 8790. — For the manufacturer of 
" Brooks improved hand pump." 

Inquiry No, 8792.— For a firm that manufactures 
glass holders made of glass. 



Tnquiry No. 8794. 

'Ideal Dust Pan." 



-For manufacturers of the 



Inquiry No. 8701.— Wanted to buy solar engines. 

Inquiry No. 8716.— For manufacturers of flower 
garden and light frame tools for cultivating, etc. 

Inquiry No. 8719.— For manufacturers of safes. 

Inquiry No. 87*1 .—Wanted unwelded tubing that 
is used for structural work. 

Inquiry No. 87*26.— For parties who make "Yan- 
kee Metal Polish." 

Tnquiry No. 8735.— For parties makin&r a still for 
the purpose of extracting alcohol from saw-dust. 

tnquiry No. 8736.— For manufacturers of machin- 
ery for making matches, also machinery for making 
purses and hand bags. 

Inquiry No. 8737.— For manufacturers of machin- 
ery for making tooth-brushes, shaving brushes, gal- 
vanized water backets, locks, nibs and holders. 

Inquiry No. S745J.— For manufacturers of water 
still, also of thermometer tubing. 

Inquiry No. 8746.— For dealers in paper and card- 
board making machines. 

Inquiry No. 8748.— Wanted to buy polished or lac- 
quered brass in sheets 29 gauge, quarter bard in temper. 

Inquiry \o. 8749.— For makers of very large 

springs, used for running machinery. 

Inquiry No. 87-11.— For manufacturers of brass, 
tea, dessert and table spoons for silver plating. 

Inquiry No. 875*2.— For manufacturers of paper 
mill machinery for the manufacture of strawboard and 
wrapping paper. 

Inquiry No. 8759.— For a firm to do porcelain 
enameling of ventilator tops, such as used on the out- 
side cf arc lamps. 

Inquiry No. S76I.— Wanted to buy a small car- 
riage propelled by electricity so that a lame person may 
get about by himself. 

Inquiry No. 8766.— For parties making pressed 
paper goods. 

Inquiry No. 8769.— For manufacturers of an ap- 
pliance to attach to the old style razor blade to make 
same a safety razor. 

Inquiry No. 8770.— For parties who make short 
link twist chains, links from % inch up, 

Tnquiry No. 8771.— Wanted to buy tune sheets 
for Criterion music boxes. 



Inquiry No. 8795.— For a mechanical device for 
catching or destroying flies, mosquitos, etc.; also traps 
for catching snakes. 

Inquiry No. 8796.— For concerns manufacturing 
stills adapted to the manufacture of denatured alcohol. 

Inquiry No. 8797.— For manufacturers of fiber. 

Inquiry No. 8798.— For manufacturers of micro 
lens used in small articles such as pencils, charms, etc. 

Inquiry No. 8799.— Wanted to buy new or second- 
hand box nailing machine for small packing cases. 

Tnqui y No. 8800.— Wanted complete data in re- 
gard to pegamoid. 

Inquiry No. 880*2.— Wanted to buy machinery for 
cutting and polishing oilstones, whitestones or grind- 
stones. 

Inquiry No. 8803.— For manufacturers of files, 
screws, druggists' supplies, hardware in general, and 
agricultural machinery. 

Inquiry No. 8804.— For parties dealiner in wind- 
mills, wood split pulleys, wheelbarrows, cutlery and 
picks. 

Tnquiry No. 8805.— Wanted to buy outfits and 
supplies for brazing. 

Inquiry No, 8806,— For manufacturers of draw- 
ing materials. 

Inquiry No. 8807.— For dealers in second-hand 
cotton machinery. 

Tnquiry No. 8808.— For manufacturers of ma- 
chinery for making bungs for barrels. 

Inquiry No. 8809.— For the manufacturers of 
metalized flowers used for hat, pins, etc. 

Inquiry No. 881 ©.--For makers or importers of 
porous water bottles or jars to cool drinking water by 
evaporation. 

Inquiry No. 881 1 .—Wanted to buy electric tattoo- 
ing needles, inks and stencils. 

Inquiry No. 881 2.- Wanted to buy outfits for 
manufacturing fuel briquettes from sawdust. 

Inquiry No. 8813.— For manufacturer of the 
•* Steele " mixer for mixing food products, etc. 

Tnquiry No. 8814.— Wanted to buyhand lever air 
pumps, 100 lbs. pressure. 

Inquiry No. 8815.— Wanted to buy carriage and 
wagon hardware, coal, Iron and steel. 

Tnquiry No. 8817.— For a firm that forms small 
articles of wire, also a Arm to make wooden rings about 
3 or 4 inches in diameter. 

Inquiry No. 8818.— Wanted to buy specialties in 
large quantities. 

Tnquiry No. 8819.— For manufacturers of Excel- 
sior Welding Compound. 

Inquiry No. 88*-J0.—WantPd to buy pressed fiber 
boards 1 foot wide and from 1-16 to % inch thick. 

Inquiry No. 8821.— Wanted to buy machinery for 
making a rough composition board, something like a 
straw board. 

Inquiry No. 88*£2.— Formanufacturers of dredg- 
ing machinery to be operated by gas engine. 

Tnquiry No. 8823.— For manufacturers of crepe 
paper and paper novelties. 

Inquiry No. 8824.— For a firm to design and build 
an automatic machine for making finger shields. 

Inquiry No. 8825.— For manufacturers of a new 
device to split wood. 

Inquiry No. 8826.— Wanted to buy Bmall fuel com- 
pression machines both manual and engine power. 



-For manufacturers of annealed 



Inquiry No. 8827. 

glass. 

Inquiry No. 8828. -Wanted to buy thin, highly 

tempered steel for safety razors. 

Inquiry No. 8829.— Wanted to buy machineryfor 
making pins, hair pins, hooks and eyes. 

Inquiry No. 8830.— Wanted to buy machinery for 
making brushes and baskets. 

Inquiry No. 8831. 

chines. 



-Wanted to buy knitting ma- 



Inquiry No. 8832. -Wanted addresses of high- 
grade label weavers, preferably in New York. 

Tnquiry No. 8833.— Wanted to buy a peanut shell- 
ing machine. 

Inquiry No. 8834.— Wanted to buy a 2-horse- 
power gasoline engine for spray wagon working on 
hilly ground. 

Inquiry No. 8835^-Wanted to buy toothpick ma- 
chinery. 

Inquiry No. 8836.— Wanted to buy decorticating 
machines for sisal. 

Inqniry No. 8837.— Wanted to buy folding um- 
brellas. 

Inquiry No. 8838.— Wanted to buy metallic tar- 
gets similar to clay birds used in shot-gun shooting. 

Inquiry No. 8839.- 

mobiles. 



■Wanted to buy cheap auto- 



Inquiry No. 8840.- Wanted to buy portable hydro- 
carbon pressure lamps. 

Inquiry No. 8841.— Wanted to buy lunch counter 
and restaurant fixtures. 

Inquiry No. 8842.— Wanted to buy annealed glass. 
Tnquiry No. 8843.— Wanted to buy cigarette mak- 
ing machine. 
Inquiry No. 8844.— Wanted to buy inkstands. 

Inquiry No. 8845. — Wanted to buy mall order 

novelties, books, etc. 



Inquiry No. 8846 
butcher hand saw. 



Wanted to buy an electric 

Tnquiry No. 8847.— Wanted laundry tubs. 

Inquiry No. 8848. —Wanted to buy rust proof 
metal for parts of wash tubs. 



Railway tie, A. 0. Thunborg 898,287 

Raillway tie and rail fastening, W. A. Cline 898,323 
Railway tie and fail fastening, W. P. Day.. 898,335 

Railway tie, metal, W. J. Wilson 898,080 

Railway tie, metal. C. Ilorrell 898,108 

Railway track fastener, W. H. Walden, re- 
issue t 12,852 

Railways, contact rail for electric, J. Hutch- 
inson 898,220 

Ramie and other textile substances, appa- 
ratus for treatment of, J. Beudel 897,956 

Razor strop, Hauser & Shepherd 898,418 

Receptacle closure, G. J. Kirby 897,983 

Recuperative furnace, N. L. Heinz 898,410 

Refrigerating machine, rotary, Audiffren & 

Singrun 898,400 

Refrigerator, J. O. La Madeleine 898,231 

Regulation f-stem, J. Bijur 898,030 

Resinous product and making same, R. Bohn 898,307 
Reversing mechanism, Russell & Dinsmoor. . 898,208 

Roasting furnace, A. rt. Wilfley 898,024 

Rocker, cushioned, W. Dingman 898,340 

Rolling process and mill, metal. M. Ru then- 
burg 897,931 

Roof joint, G. II. Norgrave 897,995 

Rotary device, high speed, H. A. Myers, 

897,916, 897,917 

Rotary engine, J. Shaw 898,272 

Rotary engine, Singleton & Maddox 898,274 

Rubbing and polishing machine, C. S. Yar- 

uell 897,951 

Rule tip, T. Prentice 897,927 

Sad-iron, A. Luethi 897,913 

Safety elevator, A. J Worthen 898,298 

Salt and pepper holder, J. T. Stapleton 898,150 

Sanding device, Ment&el & Moser 897,985 

Scaffolding, G. E. Humphries 898,368 

Schedule, adjustable, J. C. Diefenbach 898,338 

Scraper, J. Butler 898,183 

Screw-jack, F. L. Gormley 898.215 

Self-rolling ball or globe, A. L. Day 898,334 

Separating table, H. M. Sutton, et al 898,020 

Sewing machine needle guard, D. W. Corey. 898,403 
Shaft-bending machine, P. P. Dyke, reissue. 12,850 

Shaft, self-lubricating, E. L. Wood 898,207 

Shaft, vehiclr;, L. Burg 898,036 

Shears and scissors, J. J. Booth 898,401 

Shellac, preparing substitutes for, J. Meyer. 898,382 

Shipping case, folding. M. Hutchinson 898,049 

Shoe form, W. C. Richardson 898,137 

Sight glasses, safety device for, I. •. Nor- 

thup, et al 898,254 

Sign, S. C. Unruh 898,077 

Sign, illuminated, C. L. Carter 898,184 

Signal box, N. H. Suren 898,076 

Signal box, F. W. Cole 898,095 

Signaling apparatus, G. F. Atwood 897,866 

Signaling system, electric, E. R. Coe 898,324 

Skate frame, \V. P. Dodge 898,099 

Slag heated boiler, R. Baggaley 898,302 

Sleeve board, II. E. Kunkle 898,228 

Smelting, A. R. McKenzie 897.993 

Smelting iron, M. Ruthenhurg S08.06S 

Soap chiller and drier. Huber & Houchin.... 898,111 
Sound box for machines for recording and 

reproducing sound, J. C. English 898,201 

Speech transmission, apparatus for, H. E. 

Shreeve 898,073 

Spelter furnace, recuperative, N. L. Heinz... 898,4419 

Spike extractor, G. \V. Rittersbach, Jr 898,064 

Spindle protector, E. E. Ervin 897,967 

Spoke puller, w. C. McCoy 897,991 

Spool, F. B. Wood 898,398 

Spring, II. G. Backermann 898,084 

Stairway, movable, F. E. Bessler 897,870 

Stamp mill, W. A. Merralis 898,414 

Stand. See Adjustable stand. 

Steering gear, D. W. Smith 898,278 

Steering mechanism, J. G. Maxwell 898,249 

Stirrup, safety, W. L. Fuchs 897,974 

Stop and check, combined, J. II. Karns 898,377 

Stove and furnace, II. J. Hough, et al 898,367 

Stove, lamp, A. A. Warner 898,159 

Stove or heater attachment, G. T. Adcock... 897,863 

Stove shield, J. J. Gregory, Jr 898,356 

Striking machine, Nokes & Gordon 898,129 

String fastener, C. II. & C. L. Chandler 898.319 

Sulfur, etc., manufacture of. H. Kohler 898,378 

Swinging chair, J. C. Barnhart 898,305 

Switch, J. Q. A. Tinsey 898.285 

Syringe, vaginal, W. E. Allen 898,300 

Telegraph apparatus, wireless, H. Dunwoody 898,197 

Telegraphone, H. R. Stuart 898,283 

Telemotor, L. A. Lang 897,907 

Telephone lines, supervisory svstem for, W. 

W. Dean 898,195 

Thill detacher, J. D. O'Brien 898.130 

Th table, R. J. R. Blake 898.085 

Tile forming mold. J. D. Johnson 898,223 

Timber and the like, impregnating, E. Mar- 

metschke 898,246 

Time recorders, registration controller for, 

H. C. Ford 898,042 

Timer, changeable dial watchman's, J. J. 

Fitzslmmons 898,405 

Tile, elastic vehicle. W. Brameld 898,402 

Tire, metallic, W. R. Barbour 898.029 

Tire plug, R. Sampson 897,932 

Tire, wheel, J. S. Cushing 897.880 

Tongue support, vehicle, N. F. Bennett 897.957 

Toy animal, F. Steiff 898,018 

Toy balloon, W. P. Herbst 898,105 

Toy or game implements, construction of, J. 

A. de la Fresnave 898,210 

Toy, trundling, E. G. Prey 898,351 

Train controlling system, P. Wlnsor 898,296 

Transmission mechanism, A. F. Wilson, et al 898,025 
Transportation system, cable suspension, C. 

G. Hicks 897,978 

Traveling grate furnace, J. Harrington 898,101 

Trench hrace, De France & Read 898,336 

Tripod, II. J. O. Jessen 898,374 

Trousers and drawers supporter, W. II. Ger- 

mann 897,976 

Truck, swing-motion car, W. D. Lowry 897,912 

Trunk lining. M. C. Wilson 898.026 

Turbine, N. McKee 897,992 

Turbine, M. R. Moore 898.127 

Turbine, Parsons & Stoney 898,257 

Turn table, P. Klemp 898,115 

Turn table, mold carrying, E. A. Custer 898,191 

Twyers. apparatus for making, G. W. Field- 

house 898.348 

Twyers. making. G. W. Fielrlhouse 898,347 

Typewriter carriage return mechanism, E. A. 

Burlingame 898.310 

Typewriting machine. T. Cnhill 897.959 

Fndershirt. susnensorv, R. D. Peters 898.258 

Valve, automatic gas. E. L. Preston 808.260 

Valve, automatic water relief. A. Harrison. 897,895 
Valve controlling mechanism, F. Hodgkinson, 

reissue 12,848 

Valve operating device for compressors, W. 

Prellwitz 898.135 

Valve stem case, E. B. Sinkler 897.936 

Valve, stop and waste. J. N. Mortimer 898,383 

Vehicle and 1u net ion and crossing therefor, 

R. C. Payer 89ft. OOft 

Vehicle brake, W. Wolfe 89S.0S2 

Vehicle, motor. T. J. Thorp 898.156 

Vehicle shock absorber. 0. K. Foster 898.043 

Vehicle wheel. I. Sne'l 898.280 

Vending machine, McCnrrhv & MacLeod..... 897. 9S9 

Vending machine, A. Jaeger 898.371 

Vessel, cargo. W. Doxford 897. 8S4 

Vise. W. A. Merralis 898.413 

Voltaic high current arcs, apparatus for pro- 
ducing. H. Pauline 898.133 

Voting machine interlock. F. Keiper 898.114 

Warn thread detecting device, W. Gross 898,357 

WVisher, See Coal washer. 

Washing machine operating mechanism, Otis 

& Gundrum R9S.1S2 

Washtub. W. L. Roerle 898.087 

Waste saving device, .T. n. & G. A. 

Crowther 89S.330 

Water heater. D. M". MacLeod 808.123 

Water purifying apparatus. C. P. Van Gundv 897.940 

Wave breaker. J. A. Rosvold 898.266 

Wave. tide, and current motor. C. G. Roehr. 897.930 

Wax pad. ironing. E. A. Rromund 898.ift0 

Weed cutting machine, rotary. J. G. Olson.. 898.256 

Wheel. J. W. Meixell ' 898.057 

Window cleaner attachment, A. E Carlson.. 898.316 
Window fastening device, outside. S. S. 

Brown 897.871 

Wire lifter, J. C. Reeland 89ft. 010 

Wrench, H. N. Rothweller 898,267 



Inquiry No. 8849. 

makers of rifle sights. 




cMakb 

tide- 



You can "make the 
dust fly" from 

Litholin 

Waterproofed Linen 

Collars and Cuffs 

Just a wipe with a damp cloth and they areas white 
as when new. Never wilt, crack or fray and last long. 
Perspiration-proof, rain-proof, always neat, and being 
linen, look it — not celluloid or rubber. 

COLLARS 25c. CUFFS 50c. 

Always sold from red boxes. Avoid substitution. 

, giving 
*ilh re- 
I, post- 
paid. Booklet of styles free. 

THE FIBERLOID CO. 
Dept. 22 

7 Waverly Place, New York 



If not at your dea 
style, 8ize, number 




Your pen from your pocket will not slip if you fasten it with a 




All Sizes— No Riveting 

German Sliver, 10c. 
Kolled Gold. 86c. 

At your stationer's or by mail. Give size of pen. 
CONSOLIDATED SAFETY PIN CO. 
121 Furruiid Street, Bloomfield, N. J, 




BABBITT METALS.— SIX IMPORTANT 
formulas. Scientific American Supplement 1 1£3» 
PricelOceuts. Forsale by Munn & Co. and all news- 
dealers. Send for catalogue. 



FRICTION DM DRILL 

FOR LIGHT WORK. 
Has These Great Advantages: 

The speed can be instantly changed from to 1600 witbout 
stopping or shifting belts. Power applied can be graduated 
to drive, with equal safety, the smallest or largest drills 
within its range — a wonderful economv in time and great 
saving in drill breakage. fW Send tor Drill Catalogue. 

W. F. & JNO. BARNES CO., 

Established 1872. 
1999 Ruby Street, - - Roekford, 111. 



FOX MOTORS 

i HIGH SPEED-HEAVY DUTY • 




Our 16 sizes ot High Speed and 
Heavy Duty Motors are fully described i 
in our catalog. The sanest, most direct 1 
and most convincing motor catalog ever issued. 
Write for it. 
THE POX REVERSIBLE OASOLINE ENGINE CO. 
213 Front St.. South Cincinnati, Newport, Ky. 



DESIGNS. 



-Wanted addresses of Canadian Badge, A. L-. Thoma 39.490 

| Badge, R. Van Alstlne 39,500 



Concrete, Reinforced Concrete 

AND 

Concrete Building Blocks 



Scientific American Supplement 1543 contains an 
article on Concrete, by Brysson Cunningham. 
The article clearly describes the proper com- 
position and mixture of concrete and gives 
results of elaborate tests. 

Scientific American Supplement 1538 gives the 
proportion of gravel and sand to be used in 
concrete. 

Scientific American Supplements 1567, 1568, 
1569, 1570, and 1571 contain an elaborate dis- 
cussion by Lieut. Henry J. Jones of the 
various systems of reinforcing concrete, con- 
crete, construction, and their applications. 
These articles constitute a splendid text book 
on the subject of reinforced concrete. Noth- 
ing better has been published. 

Scientific American Supplement 997 contains an 
article by Spencer Newberry in which prac- 
tical notes on the proper preparation of con- 
crete are given. 

Scientific American Supplements 1568 and 1569 
present a helpful account of the making of 
concrete blocks by Spencer Newberry. 

Scientific American Supplement 1534 gives a 
critical review of the engineering value of 
reinforced concrete. 

Scientific American Supplements 1547 and 1548 
give a resume in which the various systems 
of reinforced concrete construction are dis- 
cussed and illustrated. 

Scientific American Supplement 1564 contains an 
article by Lewis A. Hicks, in which the 
merits and defects of reinforced concrete are 
analyzed. 

Scientific American Supplement 1551 contains 

the principles of reinforced concrete with 

some practical illustrations by Walter Loring 
Webb. 

Scientific American Supplement 1573 contains 
an article by Louis IT. Gibson on the prin- 
ciples of success in concrete block manufac- 
ture, Illustrated. 

Scientific American Supplement 1574 discusses 
steel for reinforced concrete. 

Scientific American Supplements 1575, 1576, and 
1577 contain a paper by Philip L. Wormley, 
Jr., on cement mortar and concrete, their 
preparation and use for farm purposes. The 
paper exhaustively discusses the making of 
mortar and concrete, depositing of concrete, 
facing concrete, wood forms, concrete side- 
walks, details of construction of reinforced 
concrete posts. 

Each number of the Supplement costs 10 
'■■ents. 

A set of papers containing all the articles 
above mentioned will be mailed for $1.80. 
Order from your newsdealer or from 

MUNN <EL CO. 
361 Broad-way, New York City 



September ig, 1908. 



Scientific American. 
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Notice to Contractors. 

Sealed proposals endorsed "Proposal for Conduit for 
Acute Hospital, Construction, including Steamuiping " 
for Hudson River State Hospital, Poughkeepsie, N. V„ 
will be received bv the State Commission in Lunacy, 
Capitol, Albany, N. Y.. up to 3 o'clock P. M. on the 2:td 
day of September, 1908, when they will be opened and 
read publicly. 

Proposals shall be accompanied by a certified cbeck 
in tne sura of $60;>, and the contractor to whom the 
award is made will be required to furnish surety cora- 
p-iny's bond in the sum of Three Thousand Dollars. 
The right is reserved to reject any and all bids. 

Drawings and specifications may be consulted, and 
blank forms of proposal obtained at the Hudson Kiver 
^tate Hospital, Pouehkeepsie, N. Y.,or at the office 0/ 
the State Architect. Complete sets of plans and speci- 
fications will be furnished to prospective bidders upon 
reasonable notice to and in the discretion of the State 
Architect, Franklin B. Ware, Albany, N. Y. 

T. E. Mciiarr, Secrptary, State Commission in Lunacy. 

Dated Albany, N. Y., September 2, 1908. 



WANTE D.- FIRST-CLASS LABORATORIAN 
v * (Chemical). &i76 per diem. An examination will 
be held ai the Navy Yard, Norfolk, Va- September 21. 
190S. to fill the above position. For application and 
further information address 

" Commandant, : ' Navy Yard, Norfolk, Va. 



LET US BE YOUR FACTORY 

STAMPINGS, MODELS, EXPERT WORK 

THE GLOBE MACHINE AKD STAMPING CO. 

!>T<> Hamilton St., < !,i ill, mi. o. 



LB? 



K'-i*1illll*»i Corliss Engines, Brewers' 

and Bottlers' Machinery. THE VILTEH 
MFG. CO., 899 Clinton St., Milwaukee, Wis. 



MnnPIQ * EXPERIMENTAL WORK. 

IIIUULLO Inventions developed. Special Machinery, 

E. V. BAILLARD. 24 Franklott Street. New York. 



W} W T T% T% WT^ T> Expert Manufacturers 

1\ \J D D ErfiV. Fine Jobbing Work 

PARKER, STEARNS & CO., 228.22P Soutn Street. New York 



ELECTRIC liOOD S.-Bie Cat. 3 cts. 
Agents. Ohio Electric Works. Cleveland, O. 



Want 



Band stand hooth, portahle, M. A. Singer, 

311,518, 30,51!) 

Bottle, II. S. Evans 39,512 

Brushes, mirrors, or similar articles, hack 

for. II. J. Herbert 39,504 to 39,500 

Candy tonps member. L. Fritzsehe 39,508 

Christmas hag 01' pack, M. Prugh 39,510 

Comb, puff retaining. T. V. McKenna 39,501 

Curtain, lace. W. Hardy 39,535,39,530 

Exhibition booth, portable, M. A. Singer, 

39,520 to 39,520 

Eyeglass nose guard. B. M. Levov 39,513 

Fabric, lace. It. S. Wingert 39.530 to 39,534 

Fabric, textile. It. Kafka 39,529 

Files, tooth brushes, or similar articles, 
handle for manicure, II. J. Herbert, 

39,502, 39,503 

Came hoard. J. R. Campbell 39,517 

Mirror. M. Grant 39,507 

Pincushion ami receptacle, II. W. Buehler, Sr. 39,514 

I'latter or similar article, (1. E. Ball 39,511 

Hug. A. Petzold 39.537 to 39,539 

Spoons, forks, or similar articles, handle for, 

F. Ilabensaek 39,509 

Tea or coffee pots or similar articles, body 

of. G. E. Ball 39,510 

Thread holder and pincushion, W. H. Sim- 
mons 39,515 

Vending machine casing, B. M. Davis. 39, 527, 39,528 



TRADE MARKS. 



Yonkers Brewery 
Keliy 



MOKFT &. COMPANY 

Die Makers, Machinist* and Machinery liulldcra 

1-20 Michigan St., Chicapo, U. S. A. 



DIE MODELS SPECIAL 

WORK TOOLS MACHINERY 

If made in metal, we can make it. 

NATIONAL STAMPING AND ELECTRIC WORK* 

153-159 S. JefTcrHun Street. Cliloimo, III. 



MOORE 

& CO. 



Special Machinery. Dies. Tools, Models, 
Metal Specialties, Inventions perfected. 

Indiana and Franklin Streets, Chicago, II. S. A. 



MODELSI 

ESTABLISHED I861S1 



CHICAGO MODEL WORKS 



Experimental & Model Work 

Cir. & advice free. Win. Gardam & Son. 221 Fulton St.N.Y 



NOVELTIES & PATENTED ARTICLES 

MANUFACTURED 8Y CONTRACT. PUNCHING DIES, SPECIAL MACHINERY. 
E.KONIGSLOW STAMPING STOOL WORKS, CLEv.E land. 0. 



MASON'S NEW PAT. WHIP HOIST 

for Outrigger hoists. Faster than Elevators, and hoist 
direct from teams. Paves handling at less expense 

lUmifd. by VOL.NEY W. MASON & TO., Inc. 
Providence. R. I.. V. t*. A. 



'"'schwerdtle stamp co. 
1 Steel stamps, letters j< figureil,. 
bridgeport conn. 



GAS ENGTNE DETAILS.— A VALUA- 

ble and fully illustrated article on this subject is con- 
tained in Scpplkment No. 1*292. Price 10 cents. For 
sale by Munn & Co. and atl newsdealers. 



I Magical Apparatus. 

I Grand Book Catalogue. Over 700 engravmua 
25c, Parlor Tricks Catalogue, free. 
M ARTLNKA A CO.. Mfrg.. 4»3 Sixth Ave., New York 




Ale, beer, porter, and stout 

Beer, Yonkors Brewery 

Blankets, woolen bed and wrapper, T 

& Co 

Bottle closures, metal, paper, and porcelain, 
A. F. McDonnell 

Brooms and brushes. New Broom Co... 70. SOS, 

Canned fruits and vegetables, J. F. I'yle & 
Son 

Canned peas, beans, corn, and tomatoes, 
Waterloo Canning and Pickling Associa- 
tion 

Cement, Portland, Alpha Portland Cement 
Co 

Cheese, cream, Scott & Co 

Chocolate and candies, W. F. Schrafft & Sons, 
Corporation 

Cleaning and nolishing composition, Cheney 
Chemical Co 

Clothing, certain. J. R. Reiser 

Cotton fabrics, Heller & Long 

Drills, Heller & Long 

Drug extract compound, solid. I'. F. De Ford. 

Engines, hot air, Rider-Ericsson Engine Co... 

Files, W. Bingham Co 

Flour, wheat, C. Hoffman & Son Milling Co.. 

Flour, wheat, Ogilvie Flour Mills Co 

Flour, wheat, Rnrber Milling Co 

Flour, wheat, Listman Mill Co 

Fruit juice, lime. Evans Sons T.escher & Webb 

Furnace, gas heater, J.,. O. Cameron 

Fuses, slow burning, Coast Manufacturing and 
Supplv Co '' 

Gin, Old Tom straight, G. Stiegler & Co 

Hides and leather. W. D. Byron & Sons 

Honey, Pacific Coast Syrup Co 

Hosiery, Dorothy Dodd Shoe Co 

Hosiery, Thomas G. Plant Co 

Hosiery, Hygienic Fleeced Underwear Co 

Inks, drawing. Technical Supply Co 

Liniment, D. Ransom. Son & Co 

Medicinal preparations, Pape, Thompson, & 
Pape .*. 

Newspaper, M. Sisca 

Paper and envelops, writing, G. R. Hnrd & 
Co 70,520, 

Perfume extracts, A. A. Vantine & Co 

Perfume extracts and toilet waters, A. A. 
Vantine & Co 

Perfumes and perfume extracts, A. A. Van- 
tine & Co 

Poisonous ant paper, J. Stumpf 

Polishing fluid for linoleum, furniture, and 
tan leather. C. J. Rodham 

Preserves and jellies. Pacific Coast Syrup Co. 

Redyeing and renovating plush, material for, 
Imperial Car Cleaner Co 

Remedy for certain diseases. R. E. Sager.... 

Remedv for certain diseases, Remkol Co 

Ribbons. W. Sarasin & Co 

Sardines in oil, smoked, Stavanger Preserving 
Co 

Shackling, slaughtering, rendering, and dry- 
ing apparatus, animal, Wannenwetsch & 
Co 

Shirt-waists. Stewart. Howe & May Co 

Shirts, dress and negligee, Carson Pirie Scott 
& Co 

Shirts, men's work. Carson Pirie Scott & Co. 

Shoes, leather, Long & Davidson 

Silk pongee, L. Erstein & Bro 

Suspenders, garters, and hel ts. Monarch Sus- 
pender Co. 

Sweaters, II. Starr 

Syringes, water bottles, atomizers, and nip- 
ples, Tver Rubber Co 

Syrup, maple and white sugar, Pacific Coast 
Syrup Co 

Syrups, soda water. V. S. Horse Radish Co.. 

Threshing machines, grain. Gaar, Scott & Co. 

Washboards. S. ITamill Co 

Whiskies, G. Riesmeyer Distilling Co 

\\liiskies. straight and blended. John C. Wel- 
ler Co 

Whistles for motor cars, A. Gildemeister. . . . 

Wines. Purity Valley Wine Co 

Wrenches. M. E. Layno 

Writing fluid, Sanford Manufacturing Co 



70,400 
70,498 

70,522 

70,400 
70,507 

70,535 



Telegraphy 



Circular free. Wonderful 
automatic teacher. 5 stvles 
$3 up. OMNIGRAPII 
CO.. Dept. 52. SKC.rl. 

lundt St., Mew York. 



INVENTORS 



We manufacture METAL 
SPECIALTIES of all kinds. 
to order ; largest equipment ; 
lowest prices. Send perfect sample for C"" C3 ^^ r^ - 
low estimate and best expert advice I * * C—_ L^_ 
THE EAGLE TOOL CO., Dept. A, Cincinnati, O. 



70,530 

70,50(1 
70,528 

70,540 

70,502 
70,53(1 
70,533 
70.534 
70,504 
70,402 
70,407 
70,518 
70,523 
70.531 
70.537 
70,48.3 
70,482 

70,503 
70,404 
70,513 
70,525 
70.477 
70.481 
70.487 
70.511 
70,510 

70.508 
70,4!)3 

70,521 
70,510 



70,517 
70,520 

70.501 
70,52 4 

70,505 
70.512 
70,527 
70,541 

70,530 



70,514 
70,480 

70.475 
70.470 
70.478 
70,532 

70.538 
70,470 

70,405 

70.520 
70,400 
70.485 
70.500 
70,484 

70.488 
70.480 
70.401 
7O.4S0 
70,510 



Write to-day ' 

90 8 » auimj BOOK, 
Howt. make nioneybreedint: Squabs 
PLYMOUTH KOI K btilAB CO, 361 Howard St, Melrose, Mass 




FREE S_ q u«b 



LABELS. 

'Artgum." for a dry cleaner and massager, 

A. Sommer 

'Extrait Rose de France," for rose perfume 

extract. C. Hahayel 

'Ezeowash." for a detergent for washing 

soiled clothes. Wra. A. Hoag & Co 

'ITolsum, 1 ' for hread, Anthony Raking Co.... 
'Kaskara Pills." for cascara pills for 

chronic constipation. Eureka Chemical Co. 
'Perry's Masic Tooth Paste," for tooth paste, 

B. A. Perry 

'Queen Alexandria^ of Judea Sweet- Violet- 
Rath Ponder," for a hath powder, J. L. 
Pe Zeahault 

'School Hoys Useful School Article U. S. A. 

Pencil Case." for pencil case. E. Pearl.. 

'Soul Kisses," for confections, Iluyler's 



14,347 

14,344 

14,348 
14,341 

14,340 

14,343 

14,345 

14,34!) 
14,342 



LEARN WATCHMAKING 

We teach it thoroughly in as many months as it I 
formerly took years. Does away with tedious appren- 
ticeship. Money earned while studying. Positions se- 
cured. Kasy terms. Send for catalog. 
ST. LOUIS WATCHMAKING SCHOOL, St. Louis, Mo. | 



G 



sition 
'Cleaning 
sition 



CMC UT D nfllf O How to Use Portland Cement 

tlYltM | DUU^O. 50c. Cement Sidewalk Con- 

struction, 50c.; Reinforced Concrete Cocst ruction, $?.50 ; Hol- 
low Concrete Block Building Construction, 50c. Sent postpaid. 

EMENT AND ENGINEERING NEWS, Chicago, III. 




The BUGGYAUTi 

5^ri\ 2-cylinder 2-cycle, air-cooled, 
B 12 a. P., $700 to $800. Few parta. 

CHAS. S. DURYEA, Reading, Pa. | 

nflU'T DC DAI H Don't, be prematurely eray. Use 
UUH I DC DHLU our Hyeieuie Vacuum Cap at 
home a few minutes each day. It forces the circulation 
of the blood through the hair roots. It means perfect 
health for the hair. Satisfaction guaranteed. Rental $1.00 
per week. Rent applied it purchased. Booklet free. Hy- 
gienic Vacuum Cap Co., 31 Cutler Bldtr., Rochester, N. Y. 

The Nation's Puzzle 

Everybody— old and youna-tryinpr to work it. 
Greatest novelty ever invented. Get one and put 
your " Bill " in the Whit eh on so. Send 10 cents 
nt once. Address 
Up-to-Date Novelty Co., Dept. 2, 401 Odd Fellows Bldg., St. Louis, Mo. 



PRINTS. 

Cleaning a Drawing," for fi cleaning compo- 
sition, A. Sommer 

< 'lea n ing a Glove. ' ' for a cl ea n i ng co mpo- 
sition, A. Sommer 

Cleaning a Hat." for a cleaning compo- 

A. Sommer 

a Slipper," for a cleaning compo- 
A. Sommer 

Cleaning the Wallpaper," for a cleaning com- 
position. A. Sommer 

Compass and Lead Racks. Columbia Playing 
Cards," for playing cards, United States 
Playing Card Co 

Trench Auto Oils," for lubricating oil, Mar- 
shall Oil Co 

Panama Souvenir Playing Cards." for play- 
ing cards. United States Playing Card Co. 

Stevens Rifles. The Bull's Eye Kind," for 
rifles. Milton Bradley Co. 

Tahle for Grinding Clearance." for cutter 
grinders. R. K. le Blond Machine Tool Co. 

'The Pirate." for a wheat breakfast food, 
Cream of AVheat Co 



2.333 
2,334 
2,335 
2,337 
2.33G 



2,338 
2,332 
2,330 
2,341 
2.340 
2,331 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date he 
rriven. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now he obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 




" o Wv.. 
o*£ O ' K 



New 
Process" 



Cimette Blades 



" New Process '* GILLETTE blades will be on sale at all 
dealers after September I, 1908. 

These blades have been perfected after four years of research 
and experiment, and are the finest blades ever produced by anyone. 

They are made by newly-invented automatic machines which "make all 
blades exactly alike in their remarkable keenness, durability and all desirable 
shaving qualities. 

With these blades you get the most delightful shaves you ever had, no matter 
how pleasant your previous experience with the GILLETTE has been, without 
stropping or honing. 

*' New Process '* blades have a high polish, rendering them easily cleaned and 
practically immune from rust. Twelve blades comprise a set and come packed 
in a handsome metal box. It is nickel-plated and seals itself hermetically 
every time it is closed. It is absolutely damp-proof in any climate.* land or sea, 
— entirely sanitary and convenient. When empty it forms a convenient water- 
proof matchsafe., Retail price, ONE DOLLAR PER SET OF TWELVE 
BLADES. 

j If your shaving is accomplished in some other way, it cannot be so satisfac- 
tory as the " Gillette Way," and you will find it worth while to adopt the Gillette 
Razor with "New Process." blades instead. 

Standard set consisting of triple silver-plated razor, 12 " New Process" blades 
in leather, velvet-lined case, $5.00. Combination sets containing shaving acces- 
sories ranging in price from $6.50 to $50.00. __ 

At all hardware, cutlery, jewelry and sporting goods dealers^ 



GILLETTE SALES COMPANY 



NEW YORK 

2D7 Time. Bldg.' 



BOSTON 

207 Kimball Bldg. 



CHICAGO 

207 Stock Exchange Bldg 




Real Power is Soul Power 



Which comes from 

"THE GREAT WITHIN" 

That Vast Subconscious Storehouse of Every Human Mind 

A STUDY of the Subconscious is one of the most fascinating of studies to-day, and 
there is no study that is more valuable for men and women who desire to become 
much and achieve much. According to noted psychologists, the powers and 
possibilities of the Subconscious are practically limitless ; the Subconscious contains the 
real source of ability, talent, and genius, and he who has the key, and knows how, can 
unlock this vast storehouse of intuitive power. This is the secret of all great men — 
knowing how to open and use the Subconscious. 



This Secret is Found in 

THE GREAT WITHIN 

By C. D. LARSON, Editor of "Eternal Progress." 

A sane, practical, scientific book on the Sub- 
conscious Mind. This book contains a mine of 
valuable information on how to develop for actual 
use the remarkable possibilities that lie latent in 
that great inner mental world. Here is a partial 
list of contents : 

The Nature, Location and Functions of the 

Subconscious Mind. 
The Powers and Possibilities of the Subcon- 
scious. 
Where the Subconscious Gains the Power to 

Do Whatever It May Desire to Do. 
How to Train the Subconscious to Remake 
Your Mentality, Your Personality, Your 
Disposition, and Your Nature. 
How to Direct the Subconscious to Correct 
the Flaws, Detects, and Imperfections in 
Your Nature. 
How to Direct the Subconscious to Eliminate 
Disease, Bad Habits, and Adverse Physical 
or Mental Conditions. 
How to Gain Greater Power— Physical and 

Mental—from the Subconscious. 
How to Train the Subconscious to Work Out 

Your Problems when You Are Asleep. 
How to Direct the Subconscious to Inspire 
Your Mind with New Ideas, Better Plans, 
and Superior Methods for the Promotion of 
Any Enterprise You Have in Mind. 

THE GREAT WITHIN tells exactly how to 
develop, train, and direct the Subconscious for any 
results desired ; 99 pages, bound in green silk cloth, 

title in gold. Its money value Is hard to 
state. The information you get from 
It wilt be worth thousands to you, both 
in money and greater power. 

Our Special Offer 

Eternal Progress one year — 

twelve months— and The Great 
Within, in green silk cloth, 

Forward the coupon to-day. Send Money 
Order, Express Order, or One-Dollar Bill. If Der- 
sonal check is sent, add 1 cents for exchange. 



You Will Also Need to Read 

ETERNAL PROGRESS 

A Monthly Magazine Edited by C. D. LARSON. 

The great purpose of ETERNAL PROGRESS is to 
make true idealism practical in everyday life, lo bind the 
common to the superior, to weld together business and scien- 
tific living. And there is nothing more important than this. 

To accomplish anything worth while and to live a life that 
is a life, the ideal must be the goal, and every thought and 
action must cause life to move towards that goal. 

There is a solution for every problem in life, and that so* 
lution is based upon the principle that to enter the greater is 
to secure emancipation from the lesser. The natural way 
out is to grow out. Any person may work himself out of 
that which is not desired by growing into the realization of 
that which is desired. 

ETERNAL PROGRESS presents each 
month some new and valuable viewpoints 
of such timely subjects as Business Psy- 
chology, Practical Idealism, Modern Meta- 
physics, the Subconscious Mind, Cultivation 
of Ability and Talent, Right Living, Scien- 
tific Thinking, The Science of Success, The 
Development of Genius, The Constructive 
Imagination, The Power of Personality, 
Memory, etc. All vital subjects to the 
person who wants to increase his profits 
and make life worth living. 

Our success depends upon how we use the power and the 
ability that we possess. But we can use only that which we 
understand. And to understand the powers we posses a 
study of Practical Metaphysics becomes indispensable. 

The demand for competent men and women is becoming 
greater and greater everywhere in the world. Any person 
can become more competent through the scientific development 
of his ability, methods for which development may be found ia 
every issue of ETERNAL PROGRESS. 

The regular subscription price is One Dollar a year. 

Twelve numbers: sixty-four pages each month. 



$1.00 



THE PROGRESS COMPANY 

551 Rand YlcNally Bldg., Chicago, III. 

Attached is One Dollar. Please enter my subscrip- 
tion for one year to Eternal Progress and send me 
a copy of The Cheat Within. 



Name_ 



Address 
Town 
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Scientific American. 



September 19, 1908. 




E MANUFACTURE- MOULDED AND 

SPECIAL RUBBER GOODS OF EVERY 

DESCRIPTION AND CAN FURNISH 

ANY SPECIAL RUBBER ARTICLE 

TO YOUR SATISFACTION' 

^ 9193 CHAMBERS STREET. ^ 

NEW YORK 



) 




COLD GALVA NIZING 

IMPORTANT PATENT DECISION 

An import iint de- 
cision has just been 
rendpred by Judge 
Cross of tlie Circuit 
Court of the United 
States, District of New 
Jersey in favor of the 
Hanson & Van Winkle 
1 V., of Newark. If. J., 
and Chicago. 111., and 
against the United 
States Electro-Gal- 
vanizing Company, of 
Bronklyti, New York, 
for a new process 01 electro-galvanizing. 

IN EQUITY ON FINAL HEARING 

The Hanson & Van Winkle Co. took up this fight 
single handed sume six years ago. and have conducted 
it at treat expense, feel ing confident of final success. 

This seems a particularly opportune time to call the 
attention of all those interested in galvanizing pro- 
cesses to the perfection to which the Hanson & Van 
Winkle Company has brought this art and to the fact 
that their salts and processes have now been authori- 
tatively declared to be free and clear of infringement 
on tins patent, which had heretofore been asserted to 
be all-conrroliing. Whatever may be waifl of its 
validity tin against others, as against the salts 
and processes of this company the patent is of no 
effect. 

While the process of the Hanson & Van Winkle Com- 
pany, as installed by their experts, issimple and inex- 
pensive, rheir intention is to install at once in the 
larger cities, outfits in connection with their improved 
mechanical devices in order to show prospective users 
the advantage of their methods. 



Projection in 

Natural Colors 




The lie fled luir Lantern for 
showing on the screen illus- 
trations, engravincs, post 
curds and natural speci- 
mens, brilliantly illuminated 
in natural colors. Made in 
two styles: 

The College Projector, a 
large powerful instrument. 
In use at Harvard, Cornell, 
Univ. of Pa., Iceland-Stan- 
ford and U. S. Government. 
The I'oul Curd Projector, 
on the same order but inex- 
pensive, for showing post 
cards and other illustrations. 
Send for list of Projectors, 
Stereoptioons, Moving Pic- 
ture Machines and Films. 
WILLI UIS. Hit OWN k EAHLE 
ll(>|tl.. ft, 1118 ('lirs.iiiit SI., fliila., Pi) 




A WATCHMAKER 

Bradley Polytechnic Institute 

Horoloiricnl Department 

Peoria, Illinois 

Formerly P.irsons Horological Inst. 

L.'ir^PKt anil lit'si Hutch School 

in America 
We leach Watch Work, Jewelry, 
Engraving, Clock Work, Optics. 
Tuition reasonable. Board and 
rooms near school at moderate rates. 
Send for Catalog ot Information. 



CRUDE ASBESTOS 



DIRECT 



PREPARED 
ASBESTOS FIBRE 

for Manufacturers use 



FROM MINES 

R.H.MARTIN, 

OFFICE. ST. PAUL BUILDING 

220B'way, New York. 



City Conveniences in Country Homes 

All (he comforts of hot and cold water in the house, :111a 
running water at the barn, now possible for country 
residents and fanners. '1 he 

Niagara Hydraulic Ram 

will piuii|i water from any stream just wl 
vou want il. Cheaper than a gasoline en SUM 
or windmill. Write for booklet AA and tfiiar 
anted! estimate. We furnish Caldwell Tanks am 
Towers. S | A <. AKA ilYIH(All,l< EXOINKtO 
140 Knswiii St., X V. raHory. <he«l<T, I'a 



^sL-i'lO Years 





llture manufact 
in perfecting di 



Dodo's' New Gear Dovetailing Machine 

vhh:h cuts dovetails in gangs of 9 to ?4 at one 
iperation. Cuts them true and perfect fitting. 
Does away with belts and saves much powe.. 
Occupy but little space. Free catalog. 



ALEXANDER DODDS, 



Grand Rapids, Mich. 



MlrlETOll 



IliBRlCATtsVo^ 

Anything •mm* 

IS-31 S. CLINTON ST. 

> C.H.BES LV0 CQ ftt:&«?£USA 
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Big Dividends 



t APIDS — which are exclusively commercial motor cars for all 
purposes — pay big dividends on their first cost from the fact 
that they cost much less to operate and maintain than the 
necessary number of men. horses and wagons to do an equal amount of 
work. And they do the work so much more quickly and satisfactorily. 
Rapids are unquestionably the demonstrated success of modern, 20th 
Century methods of trucking — merchandise delivery — passenger car transporta- 
tion and sight-seeing, as well as for police and hospital service. 

So, whether you are a manufacturer or merchant, interested in commercial motor 

cars, or wish to engage in a most profitable business with one or more sight-seeing 

Rapid Passenger Cars or are prepared to properly represent ns as our agent, I ask you 

to write us and let me submit all facts which apply to your requirements. We are 

Makers of Commercial Cars Exclusively 

No other manufacturers in America even claim co be prepared to furnish commercial 
Cars exclusively for every purpose. Our many years of experience — Our list of patrons — 
Our Rapid Cars themselves, as shown in every style and variation of style to suit every re- 
quirement, all constitutes our claim for your consideration. 

We do not allow agents to represent us unless they are prepared to properly demonstrate 

Rapids to prospective purchasers who are constantly writing us. So I ask you to write to the 

factory — let us know your requirements 

and I will see to it that you are 

promptly furnished all facts — __ 

figures — prices — and comparay 

tive advice based upon-our 

valuable records covering 

our own many years experience 

and the experience of representative \ j j 

users of Rapid Cars. Your inquiry, v. 'if' 

Stating your requirements, will have my 

prompt attention. 



A 



. m 



H. G. Hamilton, Treas. 

Rapid Motor 
Vehicle Co. , m j 
507 Rapid Street 
Pontiac, Mich. 
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RARCALOMfGg— J 

"QUAtlTtHMBW" ;f==f 

METAL BEI5.5PRINCyiMW5B|fe^ 



Showing One Style 
Rapid lJ^-Ton Truck 



75he 

Howard Watch 

who boasts a foreign trade-mark on his watch 
that Foreign watchesnre made today with Ameri- 
can tools, and that the tools were invented by 
Edward Howard, at Roxbury, Mass., in 1S42. 
A Howard watch is always worth what you pay 
for it. The price of each watch — from the 17- 
jewel in a fine gold-filled case (guaranteed for 
25 years) at $35; to the 23-jewel in a 14K solid 
gold case at $150— is fixed at the factory, and a 
printed ticket attached. 

Find the Howard dealer in your locality and talk 
to him. He's a man worth knowing. 

Elbert Hubbard Waited the home of the HO\VAI!l> Watch and wrote « book about It. If you'd like 
to rend 1 hi- little Journey drop ■<- a poKtiil curd — Wept* I* -we'll be triad to -end It to yon. Also a little 
eiiiulogue and price list, with Illustrations actual wize -of great value to the watch buyer. 

E. HOWARD WATCH COMPANY. Boston. Mass. 



A Howard watch handed down to the third gen- 
eration is like family portraits. Only the well- 
to-do could afford a Howard in the early days. 
The Howard lias been carried by more distin- 
guished Americans than any other watch. 
Now that its price makes it more accessible it is 
still the watch of fashion, the watch of our best 
people, of our workers and men of achievement. 
The man who imports his cigars doesnot import 
his time. 

Snobbishness is always laughable because it is a 
form of ignorance. Tell the man or the jeweler 



)AWi!Mt[ 



AUTOLOG SENT FREE! 

Every one interested, in Motor Cars or Motor Boats, whether owner, dealer or 
chauffeur, will find this book vary valuable. It is not technical, but in a matter-of- 
fact way, tells you everything that you want to know regarding Motors and Motor- 
ing. It saves time— mono y— worry. It contains 200 pages and many illustrations. 
The modern motorist must have it if he wishes comfort and all the accessories 
necessary to up-to-date motoring. Remember it costs you nothing— simply send 
us your name and address. 

KANSAS CITY AUTOMOBILE SUPPLY CO., 600 E. 15th St., Kansas City, Mo. 




FREE 



STOVE AND RANGE BOOK 1 



"&»64 PAGES FREE 

Write For It Today I 

This book will save you from H2 to $30 when you purchase a stove 
or range. It explains how the best and (inest stoves and ranges 
In the world are made, and tells you how to "know the best." 

HOOSIER STOVES and RANGES FROM FACTORY to USER 

Are heavily made of highest grade selected material, beautifully nnlshed.wlth 
all new Improvementsand features. "Guaranteed for Tears," backed by a 
million dollars. "Hooslers" are fuel savers and east bakers. A child can 
operate them. Sold on 30 days free trial. Ko freight to pay. 

fj£~ WRITE FOR FREE STOVE BOOK and Our Special FREE TRIAL OFFER 

HOOSIER STOVE FACTORY, 257 Stats St., Marlon, Indiana 





TheHOLSMAN 



The one hiuh-Wheel automobile that 

gives entire satisfaction. Machines built 7 

vears ago are giving perfectservice today. 

Costs hat a cent a mile to operate and 

less than a horse to keep. 

A perfect hill-climber, just the 
car for muddy or rutty roads. 

Solid rubber tires— nopunctures 
or tire expense. Built by the old 
est and lfiri*est;mfrs.in the * 
Sales last year $600,000 
Every part of every Hols- 
man fully guaranteed. 

Write for Catalog and 
"Book of Testimonials." 
Holsman Automobile Co. 
R 577-HoindncrCkBlk.Caictgo 




$550Un 



Goes Anywhere 



CENTER-FIRE 

SPARK PLUCS 

The Racing Machine Plug. Guar- 
anteed to add 

10 Per Cent Power 

to engine. Fire charge in center of 
compression, causing perfect com- 
bustion. Soot proof. Samples 
$1.00, or six for $5.00. Regular 
price $1.75 Guaranteed. Give 
name of car and year. 
Agents wanted. Write 

GENERAL ACCUMULATOR & BATTERY CO. 

128 Second St., Milwaukee, Wis. 



The Elkins Saw Filer and Clamp 




is a useful Tool in every carpenter's shop, 
and flies a Saw to perfection, is complete 
always ready for use. 



It holds 
n itself, 




It'iie light, strong and 
durable, with no loose 
parts to get lost or out 
of order. 



Saves time and 
saves files. 
Adapted to all 
saws except 
circular. 

$3.50 



A. J. WILKINSON & CO. MACHINERY & TIOLS 
184-188 Washington St., liottton, Mans. 



EXCELSIOR. 



AUTO 
CYCLE 




Tin' ituirlii lie llml mnkes l-oikI every time 

Read the recordof everybipfeatth.it tiies the quality of stock 
motorcycles and you will find the EXCELSIOR at the head of the 
list. It has mote features of real practical merit than any other 
on the market. 

Our new catalog M. C. 5 is the finest motorcycle hook ever 
issued. Let us send it to yon. A postal with your address is all 
that is required. We will do the rest. 

EXCEL9IOH SUPPLY CO., 233-3? Knmlulph St., Chicago. III. 

Established 1876 



KEROSENE MARINE MOTORS 

This motor uses kerosene, vaporizing it by an 
entirely new method from heat of exhaust pipe, 
and does not draw charge into base of engine. 
Uses 20 per cent. Less Fuel than on Gasoline, 
and gives 10 per cent. More Power. 

Uses regular jump spark ignition. 
Write for catalog. A motor that 
will save you money. Spe- 
cially adapted to work 
boats. Unusual opening 
for agents. Ten sizes, 1, 
2 and 3 cylinders, 2j^ to 

27 H. P. 

4S1C.H sir IIMr.it, Kb*. S |25.— 





AT LAST N 



A complete wireless receiving 
station for !*1 ..>0, sent post- 
paid! Not a toy. You can 

catch wireless messages up to 
:-iU0 miles. 500 government and 
commercial wireless stations in 
the U. S. One is near you. Catch the messages. 
Outfit comprises: The famous " Telim Auto 
Coherer" (six different coherers in one), 75 Ohm 
telephone receiver, bottle mercury, five coherer 
plugs, wiring, directions and list of all U. S. wire- 
less stations. 

Send 2- Cent stamp for our 100-page Electrical 
Cyclopedia Catalogue No. i containing valuable 
electrical information, diagrams, experimeuts. etc. 

ELECTRO IMPORTING CO., 84a West Broadway, New York 
" 'Everything for the Experimenter.'" 



60 YEARS' 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights &c. 

Anyone Bending a Bketch and description inay 
quickly ascertain our opinion free whether aD 
invention is probably patentable. Communica- 
tions strictly confldential. HANDBOOK on Patent* 
sent free. Oldest agency for securing patents. 

Patents taken through Mann & Co. receive 
special notice, without c harg e, In the 

Scientific American. 

A handsome!? Illustrated weekly. Largest clr. 
dilation of any scientific journal. Terms, #3 a 
year; four months, $1. Sold by all newsdealers. 

EVIUNN & Co. 361 ^ ^"^ New York 

Branch Office. 626 F SU Washington, D. C. 



